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SUMMARY

Water and Air Research, Inc. (WAK) conducted the Phase LI study ot tne
Installation Kestoration Program {(IRP) for Eglin Air Force Base (AFb)
from the Fall of 1982 through the Summer of 1983s. This study implementea
recommendations for further study at seven sites ldentified in the

Phase I report. The Phase I recommendations were modifiea by input from
WAR and the Occupational and Environmental Health Laboratory (OEHL).
WAR's charge was to assess the presence or absence of contamination at
the seven sites and to assess the potential for contaminant migration
from the sites to the off-base environment. The Phase IL study coasisted
of a preliminary site visit, monitor well installation, sample collection
on three separate occasiouns, laboratory analyses, aquifer tests, data
assessment, report preparation, and development of conclusions and

recommendat ions.

Study sites at Eglin AFB consisted of six landfills and one explosive
ordnance disposal (EUD) training range. There were four landfills
studied at Eglin Main: D-1, D=2, D-3, and D-7. There were two study
sites at Hurlburt Field. These included one landfill (D-26) ana the LOD
training range (D-4l). There was one study site on Santa Rosa Island

(Landfill D=-4u).

Laboratory analyses tor the samples were selected after consideration of
tne suspected types of wastes reported in the Phase [ study (Tables 5-1

and $-2).

All monitor wells were installed in the sand and gravel aquifer which is
a water table aquifer. 1In the tglin AFB arca, the saad and gravel
aquifer is not used for large-scale water supplies. The sand and gravel
aquiter varies trom appuvoximately 5SU feet thick at Eglin Maion to
approximately 150 fect thick at Hurlburt Field and Santa Kosa Island.
The Pensacola Clay Coutfining Bed underlies the sand ana gravel aquiter;
1ts thickness varies trom approximately 250 feet at kglin Main to over

400 teet at turlburt Fiela and Santda Kosa lslaand. The priacipal source




16l ‘r1e 1 aaydorsiagy  tedaneg

WAATOS YITM SUBLIp JUSATOS S,0/61 A
L9 ‘110 @isem jo sunap ‘sjoads [elew ‘[|1)pavy "0 -5,0961 jesodsig [ -y ol
UNVIST VSO VINYS
saa1sopdxe g $,0961 adury
‘wTTuuE suuR [[Rws ‘sazny quog ‘wieden Z-1 -$,0661 durutea], oA 1%
sa031oeded
€] ‘saduiejuod p1o13sad ‘sT1e asem
fgroseoadap Juaajos ‘adpn]s jueld Juawieaal
aisem ‘sumup Lxdwa ‘3jeydse ‘93010000 ‘sieliejew
0E-$T Bu1piIng pio ‘spaeoq ‘se113 ‘yse1d ‘usiqqy S 6L61-TL61 111jpue] Ae3tuey 9za
((GCHICIRP,T) SIS
SIDUTETVOD
pue sep1d1isad 27sem ‘9deqied wWsTlg [eIapay
‘sdutdurd yuey 013des ‘sjuaalos ‘S0 [ong 2jsem
‘(444v) sweo] Jumuoj-w(ij snoanbe ‘sajsem doys
Juied ‘sjuAuodwod [BD1171091@ ‘SIAUICISUBRIY ¢Dd
‘s107108dED ) ‘UOTIB{NSUT SOISAQSE (DIBIDUCD 2115 1esadsig
08 ‘sossaijjew ‘sjoods ‘a1t ‘s$2113) ]1jpaey 01 S,0L61 By 13A103Y d
*s93pn]s 1ojeaedes UNLIRA) SQqQOD
aajem/110 ‘sadpn]s due) o11des ‘asngax jeaousd 8.61 agaN [113pue]
061-001  ‘(93030U0> ‘sassaiieu ‘sjoods ‘@a1m ‘saill) 1113paeH SE-0g —£L/TL61  @sed utey ur(dy £d
sagpnys Burield jejaw
‘sap1o1]sad ‘siautejueo ap1oiisad ‘110 9Ny Sisem
“s10310BdED Dd ‘@SNFaa [BI2UIE ‘SJUAATOS DISEM A1essuuxr)
‘1113piey ‘o3eqied ‘sadpnis duel d11das ‘syeng €L/t eaN [113puer]
05€-002 ST{neapAy ‘poam ‘sa11] ‘d1qqna woIIdNAISU) 05 -s,09 41184 aspg utey ur(dy a
sop1o13sad pue sisuTejuod 2p1o1lsad ‘sioiideded
40d “seisem Laplrues ‘osnjai [ei1dudd ‘sadpnis
Nue3 213des ‘sSJuaaTos aisem ‘STT0 aIsem ‘sTon $,09 A11e° 1113puer]
000° 1 J1[NBIPAY ‘sallm fsa11y ‘31qqru UCTIINIISUO) 001 -S,0%61 asey UIEY U133 1a
NIVW NI'104
(14-P13Y) sa1seEM JO (s213y) uotjezady ueN 9318 2113
3ISEM JO sad], pajoadsng Z14§ BAIY jo poraq

Ayuen pajewrisy

g4V u1§3q e s911g Apnig uoTIeNeAy PIRl14-11 @SByd  T[-S S1qel

L




Table

S§-2. Schedule of Samples for Eglin AFB, November 1982 and Febraarv 1983

Organo-
chlorine
0il & Pesticides/ Purgeable

Station GWCI* Metalst Phenolics Grease PCBs Herbicides** Organics

D-1A
D~-1B
D-1C
D-1D
D-1G
D-1E
D-1F
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D-2B
D-2C
D-2D
D-2E
D~3A
D-3B
D-3C
D-3D
D-3E
D-3F
D-7A
D-7B
D-7C
D-7D
D-3B
D-3C
D-3D
D-26A
D-268
D-26C
D-26D
D-26F
D-40A
D-40B
D-40C
D-40D
D-41A
D-41B
D-41C
D-41D
D-41E
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= pl, spectific conductance, TOC, and TOX,
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groundwater sample.
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of potable water in the area, tne Floridan Aquitar, underlies tine

Pensacola Ulay Confining Bea throughout the study area.

There 1s no consistent evideance of any immediate threat to human nealth
or the environment at kglin aFB. However, there is 2vidence of some
coutamination downgradient from some landtills. This is indicatea
primarily by increases in specific conductance and, 1n some instances, by
increases In organlc carbon or total organic halogens (TUx). Low
concentrations of dichloro-daipnenyl-trichloro-etnane (ubl) were founa in
a few samples. Where some contamination 1s indicated, the tnreat to
human health and/or the environment 1s considered to be low due to the
absence of wells 1n the potentially contaminated area, and/or limited
movement of contaminants ilnto surtace waters. As 1s typical of
investigations of potential groundwater contamination, the results
contaln a number of apparent anomalles sucn as inconsistent patterns ot

contamination.

As noted earlier, the three main indicators of contamination at kglin AFB
are specitic coanductance, organic cacbon, and TUX. Untortunatelv, all
three of these are measures of entire classes or groups of poteantial
contaminants and give no direct indication of the specific compouaas
tavolved., This makes precise quantification of the seriousness ot tue
contamination in terms of human healtn or the environment aitticult, 1t

not impossible, without turther more specific analyses.

There was no evlidence of significant contamination at Landtfills bL-Z ana
D-40 ana Site D-41. No furtner study is recommended for these sites.
However, at Site u-4l, adaltlonal cover material and establishment ot

suitable vegetative cover is recommended.

WaR reconmends additional study and/or remedial action at Landtitls b-1,

V-3, bL-7, and D-Z2b. These sites are listed in order of decreasing

priority. The recommended actions are as tollows:




Landrill b-l--Monitor, on a semiannual basis, sediwment ana edible
tish species 1n weekly Pond for vuT residues.

Landfill b-3--yonitor, on a semianunual basis, surface water and
groundawater tc determine the extent and nature of organonalide
contamination. Depending on the 1nitial results, monitoring may
need to be extended to ealble fish specles in Jack Lake. Kemove
and properly dispose of the small quantity of material that has
been disposed of at this site since closure ana post signs
prohibiting future dumping.

Landtill L-7--Mouitor, on a semlannual basls, surface waters anua
sediments adjacert to the landfill to determine the extent andg
nature of phenolics and pesticide contamination. Depending on the
initial results, monitoring may need to be extended to eaible fisn

species In the area. Improve site maintenance by mowing and

erosion control.

Landtfill v-2b--:onitor, on a semiannual basis, surface water and

groundawater to determine tne extent ana ndture of organonalide ana
pesticide contamination. Depending on the initial results,
monitoring may need to be extended to eaible tist species in the

area. Improve site malntenance by mowling and erosion control.

The results of the monitoring outlined above should be used to uetermiue
It the:

I. Monitoring should be increased either 1n (a) frequencyv, (b) tvpe
of andlyses pertormed on the samples, or (c¢) type of samples
taken.

Z. Monitoring snould be coutinued unchauged.

3. Monitoring should be discontinued.

In addition to the recommendations tor specific sites outlined above, 1t
Is recommended that any tuture siting ot potable wells 1o the arca ve

done with tull knowledyge and constderation ot the potential hacara that

abandonea landtills pose to such installations,
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1.0 INTRODUCTION

The U.S. Air Force (USAF) OEHL assigned WAR the task of determining
whether environmental contamination of groundwater and surface water had
resulted from waste handling and disposal practices at seven sites on
Eglin AFB, Florida (Figures 1 and 2). WAR performed this study within
the context of the IRP as the Phase Il Field Investigation. Christopher
et al. (1981)! performed the Phase I Records Search studv which
identified and evaluated past waste disposal sites at Eglin AFB. WAR
(1981, unpublished) performed the Phase Il Presurvey in which the Phase I
report recommendations were evaluated and modified. The scope of the
present study was defined during discussions between WAR and OEHL in

August and September 1982.

1.1 HISTORICAL SUMMARY

The present Eglin AFB started on June 14, 1935 as the Valparaiso Bombing
and Gunnery Range, a subpost of Maxwell Field, Alabama. It was redesiz-
nated Eglin Field on August 4, 1937. Eglin AFB has grown from its start
on donated land to an installation of approximately 464,000 acres
(Figure 2). It now serves as headquarters for Air Force Svstems Com-
mand's Armament Division whose primary mission is the development,

testing, and acquisition of all conventional armament for the USAF.

According to the Phase I report, eight classes of activities at Eglin AFB
produced potentially hazardous wastes (Christopher et al., 1981). These
were:

Industrial operations (shops),
. Research and development labs,
Fuels management,

Herbicide and other pesticide applications,

VB W N

Demilitarization of munitions,

lChristopher, W.G. et al., 1981. [Iastallation Restoration Program,
Phase I Records Search, Hazardous Materials Disposal Sites, Falin
AFB, Flortda. Prepared for United States Air Force AFESC/DEV,
Tyndall AFB, Florida. Contract No. F08637-80-G-0009-002,
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6. Fire control tralning,

7. Hazardous waste storage, and

8. Weapons testing.
Wastes generated and disposed of as a result of these activities included
oils; fuels; solvents; cleaners; pesticides; battery acid; paint; photo
chemicals; polychlorinated biphenyls (PCBs); and munitions compounds

(napalm, trinitrotoluene, etc.).

Table | summarizes the Phase I data on the size, suspected wastes, and
the period of operation of each of the seven sites considered in this
study. The suspected wastes for each site were considered in preparing

the sample schedule (Table 2) for the Phase II study.

Phase 1Ib--Field Evaluation consisted of the following field activities:
sample site selection (August 1982), monitor well installation (October

and November 1982), monitor well survey (February 1983), sample

collection (November 1982, and February and July 1983), and single-well
aquifer tests (April 1983). Subsequent activities included laboratory
analyses of soil and wate. samples, data assessment, and report

preparation.

1.2 STUDY AREAS

Six of the areas selected for the Phase Il evaluation are former land-
fills; the seventh is an EOD training range. Of the seven sites, four
(Landfills D-1, D~2, D-3, and D-7) are at Eglin Main (Figure 3, Table 1),
two (Landfill D-26 and Site 41) are at Hurlburt Field (Figure 4,

Table 1), and the rcmaining site (Landfill D-40) is on Santa Rosa Island,

south of Hurlburt Field (Figure &, Table 1).

1.2.1 Eglin Main
1.2,1.1 Landfill D-l--Landfill D-1 was given the highest priority
ranking in the Phase [ report and is the largest of all the sites. Four

monitor wells (D-IA through D-1D), two surface water sediment stations

(D-1F and D-1F), and one leachate station (D-1G) are associated with this




site (Figure 3, Table 2). At all sites, the well labelea "a" 1s aydrau-
lically upgradient of tne landtill. Kecelving waters adjacent to
Landfill u-1 are Choctawhatchee Bay and weekly Ponu. |weexktiv Pond anas
been separated Crow the rest of weekly Bayou by a small controt
structure. Prior to and uuring the Phase LIb fiela stuay, weexly Poan
was drailned for maintenance dredglng and control structure repairs.
weekly Poud and Choctawhatchee Bay are both used for recreational

tishing.

1.2.1.2 Landfill D-2--This site ranked second hignest on the list ror
further study in the Phase I report. tour wells (U-Za througn L-<D) anu
one surface water/sediment station (D-2L) were used at Landfill b-2
(Figure 3, Table Z). Groundwater flow from tnis site may pe expected tu
migrate west to Bear Creek (Lower Mewmorial Lake), south to Choctawhatchee

Bav, ana east toward a drainage ditch that flows 1nto Jack Lake.

1.2.1.3 Landfill D-3--Lanafill D-3 was given the fourtin highest

priority ranking in the Phase I report. Four wells (D-3a turougn v-30)
and two surface water/sediment stations (b-3k and U-3F) were useu to
mounitor this landtill (Figure 3, lable Z). sStation v-si is downstream on
the creek northwest of the landtill. The stream tlows 1nto Jack Lake, a
treshwater lake used for recreational fishiung., Station D-3F 1s 10 4 poud

located between Well D-35 ana the creek.

1.2.1.4 Landfill D=7--Landtill D-7 was the seveuth ranked site ia tue
Phase I report. OUne well (v-/a) and three surtace water stations (D-7un
through U-70) were used at this site (Figure 3, Table 2). ‘lois landtill
1s a delta=like volume ot debris approximately oU teet tnick, dumped 1uto
4 steephead whose waters are tributary to Tom's Bayou. lhe water at tae

base ot the till has been impounded by several beaver dams.

1.2.2 tHurlburt Field

1.2.2.1 Landfill D-26--This landf{ill was the third highest priority

stte an tie Phase L report.  Four wells (D=Zba turouayn u=-lou), one

surtace water/sediment station (0-20k), and one surtace water statron




(D-26F) were used to monitor this landfill (Figure %, Table 2).
Groundwater and surface water flow at Landfill D-25 is northerly toward

the East Bay Swamp.

1.2.2.2 Site D-41--The EOD tratining range ranked fifth highest

priority in the Phase I report. Four wells (D-4lA through D-41D) and one
surface water/sediment station (D-4iE) were used to monitor this site
(Figure 4, Table 2). Station D~41E is in a ditch which runs north from
the center of the disposal area toward East Bav Swamp. Groundwater flow

is also toward East Bay Swamp.

1.2.3 Santa Rosa Island
1.2.3.1 Landfill D-40--This landfill was the sixth highest ranked site

in the Phase I report. Wells D-40A through D-40D were used to monitor
this landfill (Figure 4, Table 2). Santa Rcsa Sound is the closest

surface water body,

1.3 PROJECT STAFF
WAR's project staff consisted of the following people whose resumes are
included as Appendix D:

W.D. Adams, M.S.--Hydrogeologist

R.D. Baker, B.S.--Chemist

C.R. Fellows, M.S.--Chemist

J.A. Steinberg, Ph.D., P.E.--Water Resources Engineer

J.H. Sullivan, Ph.D., P.E.--Fnvironmental Engineer
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2.0 ENVIRONMENTAL SETTING
2,1 CLIMATE

Northwest Florida's climate is classified as humid, subtropical. Lati-
tude and the proximity of the Gulf of Mexico are the chief factors

affecting the area's climate (Bradley, 1972)2,

During the hottest months (July and August), average daily temperatures
at Niceville range from a low of approximately 70°F to a high of 88°F.
During the months of December through February, daily temperatures mayv be
as lcw as 18°F or as high as 74°F with the average around 50°F (Barr

et al., 1981)3. The average annual temperature at DeFuniak Springs was

approximately 69°F for the period 1931 to 1960 (Bradley, 1972).

The seasonal distribution of rainfall in northwest Florida is highest
during the summer and from late winter to early spring, the summer rainv
season being the wetter of the two (Bradley, 1972; Barr et al., 1981).
October is typically the driest month. Summer rain is produced by brief,
intense, convective storms whose effects tend to be localized. Winter
rainfall is produced by the interaction of warm and cold air masses as
frontal systems move through the area. The effects of winter storms are

generally felt throughout the area.

In a typical year, more than 60 inches of rain falls in the study area.
Average annual rainfall at Niceville during 1941 to 1979 was 64.1 inches
(Barr et al., 1981). During the period 1931 to 1960, average annual
rainfall was 62.5 inches at Niceville and 66.3 inches at DeFuniak Springs

(Bradley, 1972).

2Bradley, J.T. 1972, The Climate of Florida. Reprinted in: Climates
of the States, Vol. 1. 1974. Water Information Center. Port
Washington, New York.

3Barr, D.E., A, Maristany, and T. Kwader. 1981, Water Resources of
Southern Okalovosa and Walton Counties, Northwest Florida--Summary
Investigation., Northwest Florida Water Management District. Water
Resources Assessment 81-1. 41 p,
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Although average rainfall is approximately 62 to 66 inches, periods of
both low rainfall and extremely wet years occur in northwest Florida.

The vears 1954 to 1956 were a time of low rainfall throughout the state
of Florida. During this period, annual rainfall at Niceville varied from
just over 30 inches in 1954 to approximately 50 inches in 1956 (Rarr

et al., 1981). 1In the wettest yvears, rainfall mav exceed 80 inches.

2.2 PHYSIOGRAPHY AND TOPOGRAPHY

Brooks (1981)% classified the portions of Eglin AFB considered in this
study (Eglin Main, Hurlburt Field, and Santa Rosa Island) into two
physiographic subdivisions. Both are within the Southern Pine Hills
District of the Gulf Coastal Plain Section of Florida and are separated
by a scarp whose toe elevation varies between 20 and 25 feet above mean
sea level (msl). The Coastal Strip subdivision is seaward of the scarp
and consists of late Pleistocene and Recent Ages lagoonal and barrier
island fcatures. The Western Sand Hills of the Eglin Ridge are on the

high side of the scarp; this area consists of thick sand deposits.

At Eglin Main, elevations below the scarp vary from 22 feet msl to less
than 5 feet msl along Choctawhatchee Bay and other bodies of water.
Elevations on the high side of the scarp range from 50 feet msl or more
to 86 feet msl [Destin and Ft. Walton Beach Quadrangles, U.S. Geological
Survey (USGS) 7.5 minute topographic maps]. Surface drainage at Eglin

Main is toward Choctawhatchee Bay or to its tributaries.

Elevations at Hurlburt Field vary from approximately 15 feet msl to
approximately 37 feet msl (Mary Esther Quadrangle, USGS 7.5 minute topo-
graphic map). In this vicinity, the scarp has a toe elevation of 20 feet
msl, and the scarp is less distinct than at FEglin Main. Surface drainage
at Hurlburt Field is toward either Santa Rosa Sound on the south or the

East Bay Swamp on the north.

ABrooks, H.K. 1981. Physiographic Divisions of Flortda. Institute of
Food and Agricultural Sciences, University of Florida, Gainesville,
Florida.
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Santa Rosa Island 1s a barrier island consisting of an extensive dune
field between Santa Rosa Sound and the Gulf of Mexico. Elevations
generally vary between sea level and 15 feet msl, although a few dunes

are 25 to 50 feet msl.

2.3 GEOLOGY

For the purposes of this study, the geologic units of interest are those
which constitute the two uppermost aquifers and the confining unit
between them. These strata are of Middle Eocene to Recent Age and con-
sist chiefly of limestone and unconsolidated clav, and sand (Barr et al.,
1981). The stratigraphic units beneath Eglin AFB, Florida are summarized
in Table 3. From land surface downward they include undifferentiated
Pliocene to Recent Age sands, the Pliocene (Miocene?) Citronelle
Formation, the Miocene Alum Bluff Group, Bruce Creek Limestone, the Tampa
Stage Limestones, the Oligocene Chickasawhay Limestone, and the Focene
Ocala Group (Barr et al., 1981). The dip of these formations is
south-southwest at a rate that varies from approximately 15 feet per mile

to 25 feet per mile (Barr et al., 1981).

2.4 HYDROGEOLOGY

Three hydrogeologic units are of interest in the area of Eglin AFB.
These are the sand and gravel aquifer, the Pensacola Clay Confining Bed,
and the Floridan Aquifer (Barr et al., 1981). Table 3 summarizes the
stratigraphy, thickness, lithology, and hydrologic characteristics of
each. It should be emphasized that a hydrogeologic unit (e.g., sand and
gravel aquifer, Pensacola Clay Confining Bed, etc.) is composed of a
collective body of rock or unconsolidated sediments that share similar
water-transmitting properties. Therefore, any given hydrogeologic unit
may be composed of one or more stratigraphic units (formations, groups,
etc.), and the stratigraphic units comprising a given hydrogeologic unit
may vary from location to location. For example, in the vicinity of
Eglin AFB the sand and gravel aquifer may consist of the Citronelle
Formation and/or Pliocene to Recent sands, but west of Hurlburt Field

near the Santa Rosa Countyv-0Okaloosa County line, the sand and gravel
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aquifer may be composed of Pliocene to Recent Age sands, the Citronelle

Formation, and Miocene coarse clastics (Barr et al., 1981). The strati-
graphic composition of the Pensacola Clay Confining Bed also varies and
depending upon location, it may or may not include the Pensacola Clav

(stratigraphic unit),

The sand and gravel aquifer varies from approximately 50 feet thick at
Eglin Main to approximately 150 feet thick at Hurlburt Field and Santa
Rosa Island. The underlying Pensacola Clay Confining Bed increases from
approximately 250 feet thick at Eglin Main to over 400 feet thick at

Hurlburt Field and Santa Rosa Island (Barr et al., 1981).

Virtually all groundwater withdrawals in the vicinity of Eglin AFB and
Hurlburt Field are from the upper part of the Floridan Aquifer; however,
a minor quantity is taken from the sand and gravel aquifer (Barr et al.,
1981). In a study of the sand and gravel aquifer in southern Okalocsa
and Walton Counties, Hayes and Barr (1983)° inventoried 96 wells com-
pleted in the sand and gravel aquifer. While this inventory was not
exhaustive, it probably represents a large enough sampling to indicate
the general usapge pattern of water drawn from the sand and gravel aquifer
in southern Okaloosa and Walton Counties. Thirty-nine of the wells were
listed as unused, and the use of ten wells was unknown. The most fre-
quent known use (21 wells) was for irrigation which was followed by
domestic use (14 wells), public supply (11 wells), and air conditioning

(1 well).

None of the domestic supply wells were shown as being either downgradient
of or in the vicinity of any of the Phase II study sites. One of the
wells listed as a public supply well is located at the scout zamp
(Building 1701) (Hayes and Barr, 1983) which is downgradient of Land-

fill D-2 at Eglin Main. WAR discussed the present use of this well

SHaycs, L.R. and D.E. Barr. 1983. Hydrolopgy of the Sand-aad-Gravel
Aquifer, Southern Okalvosa and Walton Counties, Northwest Flordda.

U.S. Geological Survey. Water Resources Investigations
Report 82-4110.
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with officials at Eglin AFB and was assured that all water for human

consumption at fglin Main and Hurlburt Field is withdrawn from the

Floridan Aquifer (Hartman and Postrozay, 1984)%. The well that Haves

and Barr (1983) listed as a public supply well
closed since the mid-1970s when the base water

area.

Barr et al. (1981) foresee a possible need for
to develop a supplemental supply of water from
aquifer when pumpage from the Floridan Aquifer
southern Okaloosa County, If such a supply is
be affected by Phase II study sites, depending

of the well field.

at the scout camp has been

svstem was extended tou the

the Fort Walton Beach area
the sand and gravel
exceeds recharge 1in

ever developed, it could

on the size and location

6Hartmun, R.A. and H.L. Postroznyv., 1984, Porsonal communication.

AD/DEV, Eglin AFR, Florida.
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3.0 FIELD PROGRAM

3.1 DEVELOPMENT OF FIELD PROGRAM

The Phase Il field program was developed from recommendations in the
Phase 1 report, recommendations of the Phase II contractor after review
of the Phase I report and a preliminary site visit, and recommendations

of OEHL personnel.

The Phase 1 report contained three levels of recommendations: first
priority, second priority, and low priority. Five sites (D-1, D=2, D-25,
D-3, and D-41) were classified as first priority sites, and two (D-40 and
D-7) were classified as second priority sites. Low priority sites were
rate! as potential sources of eavironmental contamination but with a low
probability for migration of contaminants beyond the boundaries of Eglin
AFB. This Phase II study addresses only the first and second priority

sites.

Phase I recommendations for the first and second priority sites were as
follows:
l. 1Installation of one upgradient and three downgradient monitoring
wells at each site;
2. Collection of groundwater samples from each well;
3. Analysis of each groundwater sample for chloride, iron,
manganese, phenolics, sodium, sulfate, pH, specific conductance,
TOX, and total organic carbon (TOC);
4. Collection of leachate samples from Site D-4] and Land-
fills D-26, D-40, and D-7; and
5. Analysis of leachate samples for chloride, phenolics, iron,

manganese, sulfate, pH, specific conductance, TOX, and TOC.

In August 1982, W.D. Adams and J.A. Steinberg of WAR visited Eplin AFB to
inspect the study areas, establish liaison with base personnel, and
contact potential subcontractors. Following this visit, WAR made several

recommendations to OEHL to modify the Phase I report recommendations.




The Phase 11 studv incorporates a number of moditications to tne thase I
report recommenddtions {(lable <), Differences dare in the types ang
numbers of sampling stations and in the recommended analvses. Changes In
sampling statlions were based on slte conditlons ubserved during tne
preliminary site visit. In every case (except Lanarills u-3 and b=7) tihe
scneme of installing one well upgradient ana three aowihgraalent o tne
site was retained. At Landtill D=3, three downgrauaient wells were
installed, and an existing well was usea for packgrouna water gualityv.

It was not possible to install downgradient wells at Lanatill D=7 because
this site was created by dumpling wastes into a steepneaa trioutary to
Tom's bayou. Consequently, an upgradient well was installed at

Landfill v~7, and in lieu or downgraalent groundawater samples, turee

surface water samples were taken adjacent to the fill.

surface water and bottom sediment sample stations were included tor stucy
areas adjacent to streams or ponds. These study areas were Landiills u-1,
D=z, D=3, and V-20 anu Site D-4l. A leachate sampling station was

establishea at one location at Landfill D-1.

Indivigual sampling stations and/or well sites were chosen in consulta-
tion with representatives of several activities at byglin abFb ana Nr. Pild
kellenberyer, Cniet of nazardous waste Section, Nortnwest Uistrict,
Florida Department of Environmental Kegulation (Fuobkk). Lt. col.

K. ttartman's (bglin aFB) knowledge of past uisposal sites was an

invaluable aid in selecting sampling stations.

analyses to be pertormed on samples trom each site (Table 2) were
selected by considering the suspected types of wastes reported ror each

disposal site in tue Phase L reporvt (Table 1),

3.2 IMPLEMENTATION OF FIELD PROGRAM

All wonitor wells were installed by a suvbcontractor (Garight lest
vrilling, Inc.) under the supervision ot W.b. Adams. betails ot moniter
well construction and other tield methods are contalted 10 Appeadixn o,
and individual well logs are contained 1o Appendaix b.  All wells were

completed 1o the sand and ygravel aquiter.




The monitor well network was surveved to determine horizontal coordinates
and the elevation of the tops of the well casings by a subcontractor

(Gustin, Cothern, Tucker, & Associates).

Single-well aquifer tests were performed at each studyv site (except
Landfill D-7) in April 1983 to obtain representative values of hvdraulic
conductivity for the uppermost aquifer. A mini-rate pumping test
(Strausberg, 1982)7 was performed in each case except Well D-41C where

a falling-head test (Naval Facilities Engineering Command, 1982)8 was
performed because the soil surrounding it had a much lower hydraulic
conductivity than the other wells tested. Aquifer test procedures are

described in Appendix A.

Sampling was carried out by C.R. Fellows and R.D. Baker at all sample
stations in November 1982 and February 1983 (Table 1, Figures 3 and 4).
Additional samples were collected for dissolved organic carbon (DOC) and
purgeable organics in July 1983. Sampling and preservation procedures

are outlined 1in Appendix A.

3.3 SAMPLE ANALYSIS

Soil and water samples collected at Eglin AFB were analyzed at WAR's
Gainesville, Florida laboratory; Harmon Laboratories; Technical Services,
Inc. (TSI); and CHoM Hill. Analytical procedures are described in

Appendix C.

While performing TOC and metal analyses on the November 1982 samples,
analytical interferences were experienced that caused detection limits to
increase (become poorer) aund resulted in elevated values for some
analytes. Some samples were very turbid, possiblv a result of resuspen-
sion of settled particulates by the bailer used in sampling. Since the
particulate matter producing the turbidity could not have moved any

significant distanre through this type of sand and agravel aquifor, it was

7SLraushurg, S.L. 1982, Permeability from "mini-rate'" pumping tests,
Groundwater Monitoring Review, Vol. 2, No 3. pp 23-26.

BNaval Facilities Fngineering Command. 1982, Soil Mechanics, Deslan
Manual 7.1. Alexandria, Virginia. pp 7.1-103 = 7,.1-108.
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felt that the turbid samples did not accurately represent the "local'
groundwater, and the alreadv acidified metals were filtered in an attempt
to correct this. However, this may not have corrected the problem since
the acidic samples could have leached or dissolved metals from particu-
late matter prior to filtration and thus yielded elevated results.

During the February 1983 sampling, metal and organic carbon samples were
filtered through 0.45-micron membrane filters before acidification in
order to produce samples more representative of the "local" groundwater.
However, because of this modified sample treatment, the November 1982 and
February 1983 data are not directly comparable for metals and organic

carbon.

During the February sampling trip, a more extensive effort was made to
remove any accumulation of settled particulates from the bottom of the
wells before sampling (see Appendix A for details). This reduced the
apparent turbidity in the February samples. Reduced turbidity probably
accounts for the general decrease in phenolics and oil and grease values

of the unfiltered February 1983 samples.

Subsequent to the February 1983 sampling, laboratory equipment malfunc-
tions on instruments for conducting both the organic carbon and purgeable
organics analyses resulted in the samples exceeding the U.S. Environ-
mental Protection Agency (EPA) recommended holding times prior to
analysis. In the case of the organic carbon samples, it seems unlikely
that this would have significantly affected the results since the samples
were filtered, acidified, and kept refrigerated. In the case of the
purgeable organic samples, it is also unlikely that significant changes
would have occurred since the samples were tightly capped and
refrigerated. However, the fact remalins that the samples did exceed the
holding times., After careful review of the situation, it was concluded
that additional samples for organic carbon and purgeable orpanics should
be taken to provide further indication of water quality at the various
sites. This sampling was carried out in Julv 1983,

’

Additional discussion of laboratory analvses is included in Section 4.0,
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4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS
4,1 DISCUSSION OF RESULTS

4.1.1 Analytical Results

Sample collection and 1in situ measurements were performed in

November 1982, February 1983, and July 1983. A sampling and analvsis
plan for site evaluation is shown in Table 2. The July 1983 sampling was
for water samples for purgeable organics and DOC only. The chemical data

obtained from these samples are presented in Tables 4 through 19.

State of Flurida criteria for the constituents analvzed during this work

in both surface water and groundwater are shown in Table 20,

There is no definitive evidence of any immediate threat to human health
or the environment at Fglin AFB. However, there is evidence of some
contamination downgradient from some of the landfills. This is indicated
primarilv by increases in specific conductance and, in some instances, by
Increases in organic carbon or TOX. Low concentrations of DDT were found
in a few samples. As 1is typical of investigations of potential ground-
water contamination, the results contaln a number of anomalies such as

inconsistent patterns of contamination.

Several of the analyses performed on samples collected at Eglin AFB are
measures of entire classes or groups of potential contaminants and give
no direct indication of the specific compounds involved. Unless these
analyses vield exceptionally high values or exceed established regulatory
standards, they are best used as indicators of apparent or potential con-
tamination. The nounspecific measures of contamination employed during
this study were pH, specific conductance, TOC, DOC, TOX, phenolics, and

oil and grease,

A widely used measure of water quality, pH measures the hvdropen lon
concentration of a4 sample and 1s therefore an indicator of aciditv or
alkalinitv, Values of pH that differ preatly from natural backeround

would ifndicate stronylv acidic or strongly alkaline contaminants had




overcome the water's natural buffering capacity. State of Florida
standards for pH are 6.5 to 8.5 for Class G-II groundwaters and 6.0

to 8.5 for Class LIl surface waters, unless natural background varies
from these standards. Hayes and Barr (1983} found that pH of groundwater
in the sand and gravel aquifer was as low as 4.5. During this study, oH
measurements varied from 4.4 to 6.4 with most measurements in the range
of 5.0 to 6.0, The pH range of the upgradient wells was 4.4 to 5.8.
These data indicate that the pH of all samples was in the natural rangs,

and therefore, do not violate Florida water quality standards for pH.

Specific conductance is a measure of the ability of the sample to conduct
an electric current and is consequently a measure of the amount of dis-
solved ionic materizls in the sample. Typically, the major components
affecting specific conductance are metallic cations (sodium, iron,
calcium, etc.) and inorganic anions (chloride, sulfate, bicarbonate,
etc.). Specific conductance may serve as a general indicator of
contaminated waters since landfill leachate may become enriched in
dissolved salts. The state of Florida has no groundwater criterion for
specific conductance; therefore, specific conductance data for ground-
water must be interpreted in context of other wells in the area and other
data for a given well., Florida surface water criteria provide that
"specific conductance shall not be increased more than 100% above
background levels or to a maximum of 500 micromhos per centimeter

(umhos/cm)..." [Florida Administrative Code (FAC) 17-3.061].

Organic carbon, either dissolved or total, is a measure of the overall
level of organic material in a sample. Such organic material may be
present as a result of the natural decav of plant materials, or it mav
represent synthetic organic compounds. Therefore, like specific conduct-
ance, organic carbon analyses do not differentiate betwecen naturally
voccurring organic matter and contamination due to synthetic organic com-
pounds. DOC or TOC must be interpreted in the context of other analvses

for the site, analvses from other sample stations, and the environment in




which the sample was taken. Florida has no water quality criteria for

organic carbon in either groundwater or surface water.

Total organic halides is a measure of organohalides which are organic
compounds containing one or more halogens (fluorine, chlorine, bromine,
iodine, and astatine). The organohalides constitute a very large class
of organic compounds with widespread use in modern society. There were
additional ta2sts used at Eglin AFB that measured some, but not all,
specific organohalide compounds, namely the organochlorine insecticide,
herbicide, PCB, and purgeable organics tests. However, there are many
organohalides that would not be detected by these procedures. TOX Adata
are best used as an indicator of whether the compound-specific analyvses
(e.g., dichloroethylene, DDT, etc.) account for all of the organohalides

in the sample.

The test for phenolics used during this study is also a screening test
which does not differentiate between synthetic phenolic compounds and
naturally occurring phenolic compounds which result from decaving organic
matter. Florida has established a surface water criterion (FAC 17-3.061)
of 1.0 micrograms per liter (ug/l) for certain phenolic compounds
(chlorinated phenols including trichlorophenols; chlorinated creosols;
2-chlorophenol; 2,4-dinitrophenol; and phenol); however, Florida has no
groundwater standard for phenolic compounds. The screening test for
phenolics will not detect 2,4-dinitrophenol, 2-methyl-4,6-dinitrophenol,
or 4-nitrophenol. It may or may not detect 2,4-dimethylphenol. Phenol-
ics data are best evaluated in the context of other dat: for a site with

consideration of the envirvnment from which the sample was collected.

As the name implies, the analysis for oil and graase also measures a
variety of compounds as a class without differentiating among them.
The Florida surface water criterion (FAC 17-3.061) for dissolved or

emulsified oils and greases 1s a maximum of 5.0 milligrams per liter

(mg/1).




. 4,1.2 Physical Test Results

Elevations of the water table in the monitor wells for November 1982 and
February and July 1983 are shown in Figures S through 10. As a general
rule, elevations of the water table are related directly to the land
surface elevations. Hence, near the landfills, groundwater in the sand
and gravel aquifer would be expected to flow from the higher points of
land toward the closest wetlands and surface water features. Water table
elevation data in Figures 5 through 10 confirm the directions of flow

assumed above,

The movement of groundwater at each of the sites selected for groundwater
monitoring is predominantly horizontal, toward the nearest surface water.
Given the water table elevations, hydraulic conductivities, and an
assumed porosity of 0.40, groundwater flow velocity may be estimated byv

an application of Darcy's Law (Freeze and Cherry, 1979)9 in the form

of:
q=(Kx I)/p
‘ where: q = average linear velocity
K = hydraulic conductivity (M/SEC)
I = hydraulic gradient (dimensionless)
p = porusity (dimensionless).

Once a distance (d) is determined, the time (t) required for groundwater

to travel the given distance may be estimated by:
t =d/q
In the calculations, d was measured for the longest flow path at a sita,

For example, at Landfill D-1, the longest flow path (s from the north end

of the landfill to Choctawhatchee Bay.

QFrnvzn, R.A. and J.A. Cherry. 1979, Groundwater. Prentice-Hall,
Inc. Englewood Clifts, N.J. 604 p.




The hvdraulic loading (Q) to a surface water body may be estimated
(roughly) as the product of the groundwater velocity (q), the front (f)
across which groundwater must move to discharge to surface water, and the
thickness of the waste (z) buried below the water table. This last

element was derived from the Phase I report.

Table 21 shows the results of these calculations for all sites except
Landfill D-7. Well D-7A was too deep to perform the single-well aquifer
tests used in this report (Appendix A). The time of travel over the
longest path was calculated for Landfill D-2, but the hydraulic loading
to surface water could not be estimated. The results in Table 21 are

"order-of-magnitude” calculations rather than precise determinations.

4.2 SIGNIFICANCE OF FINDINGS
4,2,1 Eglin Main
4.,2.1.1 Landfil! D-1, Eglin Main Base Landfill (1940s to early 1960s)--

Specific con” - ance values (Tables 4, 5, and 19) indicate some increase
in contar =~ (s 1n downstream Wells D-1B and D-1C. However, the
upgradi:nt well also had specific conductance values well above that
for.d for all other upgradient wells at Eglin AFB (average 194 compared

‘0 average 44).

Higher specific conductance values (302 umhos/cm, 135 umhos/cm, and

144 umhos/cm) at the upgradient well are probably related to its prox-
imity to a drainage ditch. Well D-1C is within a few feet of
Choctawhatchee Bay which probably accounts for its higher specific con-
ductances (348 umhos/cm, 280 umhos/cm, and 273 umhos/cm). Specific
conductance at Well D-1B (191 umhos/cm, 173 umhos/cm, and 155 umhos/cm)
mayv indicate leachate or the effects of storm water runoff flowing into

Weekly Pond which is adjacent to Well D-IB.

Organic carbon results showed little, if any, downgradient contamination
in Februarv; however, all downgradient wells had higher than background

levels in July.




A\

Detectable amounts of TOX were found in all downgradient wells at least
once at levels of 0.05 to 0.18 mg/1. The elevated TOX value (0.27 mg/l)
in the upgradient well (D-1A) in November 1982 may be due to migration of
degreasing solvent from the motor pool area via the drainage ditch to a
point adjacent to the well., Consistently elevated TOX values were found

only in Well D-1C (0.14 mg/l and 0.18 mg/1).

The 2,740 milligrams per kilogram (mg/kg) (dry weight) of oil and grease
found in the downstream sediment (Station D-1F) in February 1983 is
inconsistent with the less than detectable value found in November 1982,
This inconsistency is probably due to the variable nature and
intermittent discharge of this category of compounds. Sources of oil and
grease compounds in this ditch include vehicle maintenance, test

facilities, and sewage treatment plant effluent.

Low levels of DDT residues were present in both November 1982 (2.4 ug/l)
and February 1983 (0.7 ug/l) in Well D-1B, adjacent to Weeklv Pond
(Tables 4 and 5). Traces of herbicides (<3 ug/l) were found in the three
downgradient wells in February 1983 (Table 5).

Data for the leachate samples (Station D-1G) showed consistently high
values of specific conductance (335 umhos/cm, 422 umhos/cm, and

369 umhos/cm), oil and grease (10 mg/l and 7 mg/1) and phenolics (7 ug/l
and 6 ug/l); however, the leachate did not affect surface water quality
at Stations D-1E and D-1F. The portion of Landfill D-1 nearest

Station D-1G was used as a storage yard and armored vehicle parking area

during sampling.

Phenolics, metals, PCBs and purgeable organics were not found at levels
of concern. The elevated concentrations for arsenic, chromium, and lead
found in November are believed to be the result of solids collected with
these samples (see discussion in Section 3.3 regarding filtered versus
unfiltered samples). In the July sampling, chloroform was found at

20 up/1 in the vpgradient well. This concentration is well below the




drinking water standard of 100 ug/l for total trihalomethanes (Table 20).
Trace levels of dichloroethylene and trichloroethylene were found at

dowvmgradient Well D~1C in July.

Since Well D-1B showed consistent contamination due to DDT (Table 18), it
is probable that DDT has migrated into Weekly Pond. If DDT is present in
the sediments of Weekly Pond, bioconcentration of DDT by fish mav cause
human exposure via counsumption of contaminated fish. Bottom feeders,
like catfish, are a likely pathway for food chain concentration.

Possible human exposure to DDT-contaminated fish is considered the

greatest threat posed by Landfill D-1.

Any threat to Choctawhatchee Bay from Landfill D-1 is expected to be
small because of the relatively low concentrations of contaminants found
in ground aand surface waters and the small input to the bay relative to

the bay volume (see Table 21}.

4.,2,1.2 Landfill D-2, Eglin Main Base Landfill Near Commissary (early

1960s to 1972 and 1973)~-The specific conductance data (Tables 6, 7,

and 19) indicate that dissolved materials have migrated from this
landfill to Wells D2-B and D2-C. Almost all constituents that were found
at detectable concentrations during the November 1982 sampling were found
to be below the detection levels in February 1983. Minimizing suspended
material in the samples by pumping prior to sampling is probably

responsible for the lower reported values in February.

DNT results were elevated (71 mg/l) at Well D-28 in July. Low levels of
DNT and Silvex were found in the retention pond water and sediment
samples. These levels were reported for the November 1932 sampling when
water had collected in several small depressions in the retention pond
bottom. The February samples, taken when water levels were higher,
showed no DDT or Silvex contamination. The pond did not appear to be a
suitable fish habitat; conscequently the low levels of these constituents

reported are not believed to pose a threat to human health.

I~
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Other analvtical results indicated no significant contamination

problems.

4.2,1.3 Landfill D-3, Eglin Main Base Landfill Near Cobb's Overrun

{1972-1973 to 1978)--High specific conductance values indicate that

landfill leachate has migrated to Wells D-3B and D-3D (Tables 8, 9, and
19). High specific conductance in leachate from voung landfilis is not
unexpected, TOX concentrations indicate contaminant migration mav have
reached downgradient wells and surface waters since organic halogens were
detected at all these stations at least once in the November 1982 and
February 1983 samplings. The February DOC values indicated no
downgradient contamination, but the July results did indicate some

contamination.

Contaminant migration to the creek mav endanger aquatic organisms or

contaminate edible fish species in Jack Lake.

4.2.1.4 Landfill D-7, Receiver Area Disposal Site (1970s)--Specific

conductance values (Tables 10, 11, and 19) for surface water at

Station D-7B were relatively high for all samplings; this mav indicate
leachate migration from the landfill into the swamp, but it Is not
conclusive. Surface water from Station D-7C contained pesticides (DDT)
and herbicides (2,4-D and 2,4,5-T). DDT (3 ug/l total DDT-R) and 2,4-D
(5 ug/1l) were present only in November, but 2,4,5-T (trace to 3 ug/l) was
detected both times. Low levels of phenolics (1 to 5 ug/l) were present
at Well D-7A and Stations D-7B and D-7C once. The concentrations of
phenolics at surface water Stations D-78B (3 ug/!) and D-7C (S5 ug/l) in
November were higher than the Florida water qualitv standards (see
Section 4.1.1) for specified phenolics; however, in Februarv, phenolics

were below detection limits at these stations. Organic carbon and totat

organic halides results indicated no contamination problems,




4.2,2 Hurlburt Field

4,2.2,1 Landfill D-20, Hurlburt Sanitary Landfill (1972 to 1Y7Y)-- specitivc

conuuctance ana TON gata (Tables 12, 13, and lo) indicate that leacnate
has migrated to all three gowngrudient wells. Tests for specific
organvhalide compounas (organocnlorine insecticlues; PUbs; <,=+-U;
Zy,4,0-1T; Stlvex, and purgeable organics) aid not account tor tine elevateu

Tux values U, 1l my cnloride per liter (Cl7/1) to U.7> mg Cl7,1 iIn

a9

Novenver 1902 and v.Uv myg Cl7/1 to u.l3d my Cl7/1 1n Feobruary 19Ys3;.

The Tua may be partially accounted for by pnenolics at wells v-.lob

(1> ug/l) and D-ZoC (7 ug/l) in November and well DL-2bb (5 ug/ilJ) 1in
Feovruary, oput even 1t the phenolics detected were entirely chlorinated
pnenolics, tney woulu not completely account tor tne TUa concentrations.
In botn Sovember ana reoruary, samples from well D-<4o0U had measureanle
TOX concentrations (U.7> and C.lvo mg Cl7/1), but only the rebruarv
sample contalaea eveu a trace of any speciflc halogendted compounus
(4,%-b). DUL values rtor February and July indicateu some aowngrauvient
contaullnation vut not at the level indicated by the specific consuctunce
results.  Low levels of 2,4-D (o ug/l) and endrin alaenyvde (U.d« ug/l)
were tound once {(Novemver) in Well D-Zop and a trace amount ol <,-—U
appeared once In Well D-20D. Surface water in the pond at Station J-.v:
apparently receives some leachate input, but the borrow pit

(Station b-!bF) appeaved to be unaftected vy lanafill leachate. o seep
(dtation U-coG), located between wells U-208 ana D-2bC contained > ug/i
of phenolics 1n February. Uil and grease in the sediments at

Statilon v=lok was velow the detection limlt (N2ZUU my/Kg) 10 sovemoer but
was =+,<U0 ng/ky In February; however, the overlving surface water

contalaed no detectable o1l ang grease (<2 my/l) on eituer occasion.

Because of the land use in the vicinity, contamtnants trom Laudtill Do

are relievea to puse Little environmeatal or human tnealto concerns.

4.2.2.2 Site D-4l, Hurlburt Field LUD Site (195Us to lYoUs)-—1lhe dat.

presentea on Lables Loy 1oy ang 1Y dfongrcate that all Carce downgraulent

wiells are artected Dy leacuate mipration.  Well D-aly appears to be toe




. most affected whiles Well D-4183 is the least affected. Some variation
appears in the downgradient well data between the November and February
sampling data. TOX and phenolics concentrations, respectivelv, decrease
or become undetectable. 0il and grease values were undetectable in
November but were 6 to 8 mg/l in February. The July specific conductance
data indicate that all three downgradient wells are affected whereas the

DOC data indicate only Well D-41D is affected.

Surface water data for Site D-41 indicate that surface water draining
from this site has little interaction with the subsurface contents of the

disposal site.

Since this site contributes only a small hydraulic loading to East Bay
Swamp and contaminant concentrations are relatively low, no significant

threat to human health or the environment 1s believed to exist.

4.,2.3 Santa Rosa Island
4.2.3.1 Landfill D-40, A-1l Disposal Site (1960s to 1970s)--Specific
‘ conductance data of Tables 16, 17, and 19 show a general increase in

dissolved solids with decreasing distance between cach well and Santa
Rosa Sound., Wells D-40C and D-40D are within 100 feet of the shoreline
and consistently had the highest specific conductance values. The only
contaminants found were TOX and phenolics in low concentrations (i.e., no

values were over twice the analytical detection limits).

Since the hydraulic load to the bay is estimated to be small and

contaminant concentrations were low, no significant threat to human

health or the environment is believed to exist.
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5.0 ALTERNATIVE MEASURES

Three alternatives are possible for the sites investigated:
1. Cleanup or contain the contamination;
2. Conduct further monitoring to determine the need, if anv, of
c¢leanup or contalnment; or
3. Conduct no further monitoring (some nonmonitoring actions mav be

indicated).

Alternative 1 1s appropriate where there is a clear indication that
present or future human or environmental problems will exist. The
priority for actions would depend on the magnitude of the threat and

whether that threat was current or future.

Alternative 2 is appropriate where insufficient evidence exists to place
a site Iin either the Alternative ! or 3 categories. This alternative
should be utilized with care since there is some risk that delav could
allow contamination to spread and worsen the problem. The goal should be
to gather enough evidence in a timely manner to resolve the question of
whether or not the site should be cleaned up. In some cases nonmonitor-
ing actions, generally related to site management options, mav be

needed.

Alternative 3 is appropriate for sites where there is little, if anv,
evidence which indicates that the site is or will ever be a source of
significant contamination. This decision is difficult to make, since

one can never be absolutely sure whether or not a problem will ever exist
at a site, However, reasonable judgments must be made so that resources
can be allocated to sites that have the highest poteatial for environ-
mental insult. In some cases nonmonitoring actions, gencrallv related to

site management options, may be needed.

For the seven sites studied at Eglin AFB, none are judged to be
Alternative | sites, four are judged to be Alternative 2 sites, and three

are Judpyed to be Alternative 3 sites,




5.1 OPTIONS FOR SITES REQUIRING ADDITIONAL MONITORING

5.1.1 Landfill D-1

Potential contamination of Weeklv Pond by DDT is the most immediate human
health or environmental concern posed by the data for Landfill D-1. The
presence of low levels of DDT in groundwater samples from Well D-1IB
indicates that DDT mav migrate from the groundwater into the sediments
and surface water of Weeklv Pond. Since Weekly Pond has been used for
recreational fishing, it would be appropriate to test fish from Weeklv
Pond for total DDT residues semiannually. This would involve collecting
10 catfish, filleting them, and preparing two composite samples of five
fish each. Analytical results should be compared to the Food and Drug
Administration (FDA) action level for fish flesh of 5 parts per million
(ppm) total DDT residues (FDA, 1981)!0. If total DDT residues

remained below the FDA action level for two consecutive samplings, there
would be no need to continue monitoring DDT in catfish from Weekly Pond.

If fish from Weekly Pond exceed the FDA action levels, then Weekly Pond

should be clused to recreational fishing.

It should be noted that Weeklv Pond is in a limited access area where
fishing is controlled by permits issued bv the USAF. Fishing in Weeklyv
Pond is presently prohibited due to restocking of the pond (Hartman and

Postroznv, 1984).

Other options for future actions at Landfill D-1 are in the categorv of
best management practices for closed landfills. These are discussed in

Section 5.3.

5.1.2 Landfill D-3
TOX results were positive at Wells D-3A through D-3C and surface water

Station D-3F in November and at Wells D=3B and D-3D and surface water

Stations D=3E and D-3F in Februarvy. However, no analvses for specific
Ops0d aad Drug Administration. 1981, Action Level for Poisonous or
Deleterious Substances in Human Food and Animal Feed. Washington,

D.C. 13 pp.




halogenated organic compounds were performed on samples from Landfill D-3
since the Phase I report (Christopher et al., 1981) found no evidence
that such material had been disposed of at this site. The nature of this
apparent organchalide contamination could be further investigated by
analvzing groundwater and surface water samples from this site for the
speciflic organohalides that have been used at Eglin AFB. These include
halogzenated solvents (included in purgeable organic analvses);
chlorinated insecticides; herbicides (2,4-D, 2,4,5-T, ard Silvex); PCBs;
and chlorinated phenolics (included in the phenolics screening test). If
the results of these analyses indicate organohalide contamination at
concentrations that exceed regulatoryv standards (FAC 17-3 aud FAC 17-22),
continue monitoring on a semiannual basis. If chlorinated insecticides
or PCBs are detected in surface water samples, monitoring should be
extended to include edible fish species in Jack Lake. Fishing in Jack
Lake is controlled by USAF permit. Analvses of fish flesh should be

evaluated by reference to FDA action levels (FDA, 1981),

Other options for future actions at Landfill D-3 are discussed in

Section 5.3.

5.1.3 Landfill D-7

Phenolics concentrations in the November samples from surface water
Stations D-7B (3 ug/l) and D-7C (5 ug/l) may have exceeded Florida
surface water standards (1 ug/l). There is an element of doubt since the
Florida standards are for specific phenolic compounds (see Section 4.1),
but the screening test for phenolics used in this study does not identifv
specific phenolic compounds. The November sample from Station D-7C

(3 ug/1) also exceeded the Florida surface water standard for DDT

(N.001 ug/l). However, samples collected in the winter raiav season
(February) contained no detectable DDT or phenolics. Semianunual
monitoring of surface water and sediments for DDT and phenolics would
determine 1f the results of this studv detected a seasonal variation.

The pond at the basce of Landfill D=7 s in an area that is closed to

fishing; however, if DDT is again detected in the surface water,




monitoring of DLT should be expanded to incluae cattisa. LIf total ool
restdues In cattisn rillets snoulu exceed the Fua actlion level ot > ppm
(Fua, Ivol), the unnaned pond at tne base of Lanatill v-7 snould remain
closed to recreationul tfishing.

Low concentrations (trace to 5 ug/l) of 4,4,5-T were present 1o sawples
Irom surtdce water dtatlon U-7C 10 DOLU ~OVemder dand redrudary 4and 4at
station D-7o 1n Feoruary, and are probably inagicative of tie widespread
use ot this neroicide. The presence of £,4,>-T 1lndicates thdt
2,3,7,0-TCUD may also be present since £,3,7,5-TChu ts a contamiunant
producea auring one or two processes used to produce Z,-+,3-1 (udrrison
et al., 197y and Young et al., 1970). Young 2t al. (197%) reporteud tnat
the welgnted mean conceutration of 2,3,7,5-TCDD 1n a >U:>U mixture ot
J,+,5-T ana 2,4-D (a widely used nherbicide formulation) was l.vo ppn; the
ge Ol <,3,7,0-I[CUD 1n tne mixture varied from U.UZ ppm to </ ppil.
viven the apove welghted wean concentration of 2,3,/7,5-TCUu in a mixture
countatning du percent Z,+,>-1, one may expect the wmean ratio oOfr

B

2,3,7,0-0CbD co 2,4,5-T to ve approximately « ppm.

It this relation were valld tor surtace waters In the vicinity of

station v-7C, the maximum provable concentration or 2,3,7,0=-TCLu
dssoclated witn the Feoruary sample (3 ug/l Z,4,5-T) woulu be
approxiuately 1.z x 1072 ug/l. 1t tne non-quantifiadble trace of

d,+,5=1 detected 1n November were assumed to pbe approxiumately | ougsl, tioe
coucentration of 2,3,7,0-TCou would pe approximately + x 107 uo/l.
tPa (19o4) has receatly tssued water quality criteria tor «,3,7,0-lCuu
wittcn are g "non-regulatory, scientitic assessment of 1ts ecological

ettects.”  tuman health criteria tor 2,5,/,5=10U0 were Dascd Upot a

noun-threshola assumption tor adverse health ettects and represent

conlventrations estimated to cduse a specitivad level ol rtucremental cancer




risk. The criteria are ddsed on an dssumption that litetime 1ntake of

the pollutant comes tron two sources: (1) drinklng dn average ot

< liters ot water per dayv, and (2) ingesting an average ol 0, grams ot
[lsh per aayv. Lne nuwan nealth criterion tor Z,3,7,0-lCub whicn zbka nas
estimted will cause Lltetime incremental cancer risk of lU™% (one case
itn 2 million) from the consumption of water ouly Is o.. X 10~ ug s

the criterion ror consumption of aquatlic organlsms only at tne same risx
level is Lo x lu™° ug/l. Since thnese concentrations are one Lo [hree
oraers of magnitude lower than the potential concentrations orf
<,3,/7,0=Tewu calculatea aoove, there 1s a potential tnat tne criteria mav

o
7

be ecxceeded In the surtface waters at the base of Landtfill u-7.

A couservative approdch to environmental bealtn issues Suggsests that a
second optiva fur ddditional monitoring at Lanarill u-7 would be to
analyvze samples or surface water and sealment from stations v-7/o Uhrougi
J=70 tor 2,3,7,05-TCow on two wvccasloas separdtea by 0 months. lne
present analvtical detection liwit tor 2,3,7,0-iLuid 15 1pproxinateiy 3 N
W77 ug/l (ePa, 1Yo0+). Since this detection limit is above the tPa
water quality criteria for human healtnh and 1s close to thne higher
potential concentration calculated tor surfdace waters aajdcent Co
Landtitl D=7, analvses tor 2,3,7,5~1CuD shoulu be supplemented by
danalyses ror Z,4,0,=0 at a4 lower detection limit. andlyses rfor o,+,>,-7
1o tnis study were pertformed by high perlormance liquid chromatograpin
(UrLC) with a detection limit of 3 ug/l. A lower detection limit (o x
U™ /gl nay pe attatuned by using gas chromatographic (GU)
techniques at an increascd cost over HPLG. By using analvsis tor
Zy%,9,=T at a detection limit ot o x lu™¢ ug/l ang assuning a medn
contaulnation level ot 2 5,7 ,8=-TCUD ot 4 ppr in <,+,>1T one could, 1n
ertect, extend the detectiton limit tor Z,3,7,0=-TCUU to aboul ..+ X
v g/ Lownien is essentirally the EPA water quality criterion
concentration tor a 1072 cancer risk vased on direct inpestion ot

wdter, Mhe use ot Jy=+,9,=1 s 0 surropate tor J,3,7,0-1Chu may be the

ouly tecnnically avarlable scneme to estiadte the poltentlal concentralion




of 2,3,7,571LLbL at the extremely low levels cited 1o tne EPa water

quality criteria.

Adartionual options ror tuture work at Lanatill LD-7 fall into tue category

ot best management practices whicn are dalscussed 1n Section D.J3.

5.1.4 Landfill D-26

In voth Movemoer and tebruary samplings, LUMN results were positive in ail
three dowhgradient wells; however, in no instance did the sum Or Lne
specitic halogenatea organics analyses (organochlorine insecticides,
PCbs, nerbilcides, purgeable organics, ana pnenolics) equal tne concentra-
tion of TUa. This 1mplies that otner organohaliages are responsible tor
TUN detectea 4t this slte. 4 reasonable next step in trying to ldenCify
organvihdlide contamination at this site would ve to analyze groundwater
samples trom Landiill U-4b for organohalidges in the base ;neutral
extractable organics section of the priority pollutant list (lable cJ).
Lt the results ot tne "base/neutral’ analvses ao nou satisty the TUN mass
valance equation, then eitner tne TUA results represent a hignh degree ot
contaminatlion from rare organonaliaes or the lUx analysis 1s an
unreliavle inaicator of organohalige contamination of environmental

sanples.

A second option for continued monitoring at Landtill b-lo woula be
analysis ot groundwater trom Well D-<0n, the upgraalent well tor
L,0,7,0=TCLL anu Z,+4,5-T at the above-mentioned detection limits. lnis
Is based upon the presence ot 4,+,2-l in botn samples collected frow tuls
well, by tollowing tne logic developed In the preceding section,
potential concentration ot £2,3,7,0-1LUL may ve calculated as 2.4 x

~0

1772 ug/l and & x 10 ug/ L based on Zy+,5=1T concentrations ol 0 sl

and d trace, respectively. These potential concentrations are nlgter

J

tuan the Ba criterion (2.< x lu™7 ug/ 1) for consumption ot water.

LU stiouid ve recognlzed that organic matter 1n soils tends Lo adsord ooth

—y, 070 anag L, 5,0l (narrison et al., 1YY, nra, 1voa; Youus et al.,
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1¥79). Apparently because ol tnls, the clPa water quality criteria
ducutaent (oba, 1Y0=) states tnat leacning or <,3,7,5-TLuu 10ty prounu-
water dppears unli<ely; however, the aocument clted no sudbstantiating
data. wuring this study, a searcn of &7 scilentitic ana tecnnical gata

bases vieluew no citations in wnicn the potential preseuce ot

£,3,/,0=-1Cbu In grounawater was investigatec.

[n acaition to continued monitoring, other options tor future action &t

Lanarill bD-<4b are ailscussea 1n Section 2.3,

5.2 OPTIONS FOR SITES NOT REQUIRING ADDITIONAL MONITORING

5.2.1 Landfill D=2

Analytical results in this stuuy Jld nct indicate levels or contamination
that would require contlinuea monltoring. Future actions, other than

are discussed In Section 3.3

monitoring,

5.2.2 EUD Training Range (Site D=-41l)

altnougth TUN was detected consistently in kells U-«lL ana v-«iv, 1t 1s
unlikely tnat tnis site represents a signitilcant enviroumental hazara.

NO purgedble organic compounds were detected, ana pthienolics were detected
in Novemper bub uot Fepruary in downgradient wells D-4le¢ ang u-=+1D. The
use of dite U-4l as an pUL training range makes other organvnaliues
improvable candidates tor analvsis. Thercrore, there 1s no clear reason

to continue monitoring Site uU-4l.

section 5.3 discusses future nonmounitoring optilons lor tuis site.

5.2.3 Landfill D-40

The data give no consistent indication of contamination at thils site.
Althougn TUs was detected 1n groundwater trom all wells 10 tebruary,
these values were at or sligntly above the detection limit.,  Tua data 1o
the earlier set ol samples were elther at or below tue adctectlion tihwit.,
waste solvents were tne only organohalides reportedly disposed ot at tuis

site (WWhrtstopher ot al., lYol); however, the purgeavle organlcs scai




‘ data were all below the detection limit. Consequentlyv, there is no clear

reason to continue monitoring of this site.

Other vptions for future actions at this site are discussed in

Section 5.3.

5.3 MANAGEMENT PRACTICES
The state of Florida has published closure and maintenance requirements
for all land disposal sites in FAC 17-7.07. These requirements are:

"(l) Access to the site shall be restricted bv an
effective barrier designed to prevent unauthorized
entry into the landfill site.

(2) Information signs shall be placed at the entrance
to the site and on roads leading to the site stating
that it is closed, the penalty for dumping at the
site, the location and hours of operaiion of the
alternate approved site and the name of the operating
agency.

(3) A responsible person shall be assigned to supervise
the closing procedures on a full time basis during
the closing operations.

(4) Two (2) feet of final cover material 1s required

‘ before final closing of the site. The cover material
shall be compacted in six (6) inch layers with the
final six (6) inches loosely compacted to promote
plant growth. The sides of all completed landfills
shall have a slope not steeper than one (1) foot
vertical to three (3) feet horizontal to minimize
erosion. (5) Upon completion, the closed site shall
be seeded or planted with grass or suitable cover
vegetation.

(6) Upon completion, the closed site shall be properly
maintained. This includes erosion control,
maintenance of grass cover, prevention of ponding and
prevention of deposited waste from becoming a hazard
or nuisance until the site is stabilized.

. (7) Continued monitoring of the potential polluting sites
is required. This will include collection and
treatment of leachates unti! the site is stabilized.

. (8) Upon completion the closed site must be publicly
recorded in the county property recording office.

(9) The requirements in Section 17-7.07(1), (2), (3),
(4), (3), and (8) shall be completed within one vear
of the closing of the site to incoming waste."
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Since all of the Phase 11Ib studv sites at Eglin AFB have been clused to
incoming wastes since the dates indicated in Table 1, the provisions of
FAC 17-7.07 may not legally apply to those sites, but these regulations

indicate the "current'" best management practices applicable to closed
land disposal sites in the state of Florida. TItems (1) through

(5) pertain to the actual process of closing a land disposal site.

Item (6) describes required maintenance actions, and Item (7) describes
the requirement for continued monitoring of potential polluting sites.
The need for continued monitoring for the present studv is addressed in
Sections 5.1 and 5.2. As an adjunct to Item (8), it would be appropriate

for Eglin AFB to note the location of its former land disposal sites on

the base master plan.

Well field development considerations are not included in FAC 17-7.07;
however, the USAF and local government should consider all landfills as
limiting factors in selecting locations of future well fields,
particularlyv those which draw water from the sand and gravel aquifer.
Although there are no present large-scale withdrawals from the sand and
gravel aquifer in the study area, Barr et al. (1981) foresee a possible
need for the Fort Walton Beach area to develop a supplemental supplv of
water from the sand and gravel aquifer when pumpage from the Floridan

Aquifer exceeds recharge in southern Okalvosa Countv.
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6.0 RECOUMMENDATIONS

Tire best management practices described in Section 2.5 apply to ail of

the Phase [Ib study sites. waR recommends that Eglin aFp tollow tne pest
mandgenent practices of FAC 17-7.U7. Certalin sites wi'l,y r -, :
correctlve measures to meet the standdaras 1n tAC [7-7.U7; these

measures are aiscussed in the rollowinyg sections.

6.1 EGLIN MAIN
6.1.1 Landfill D-1
l. Sample catfisn trom Weekly Puna on a semlannual basls as
described in section >.l.l, anud analyze compositea fillets ror
tocal DDT residues. If total DUT resiaues exceed the FDA action
level of > ppum, cluse weekly Pond to recreational rfisning. It
total vul residues are less than 5 ppm for two semlannual

analyses, uglscoutinue sampling.

6.1.2 Landfill D-2
l. wpata for this site do not indicate tuat it poses a threat to
numan healtnh or the environment; theretore, no turther

monitoring is required.

6.1.3 Landfill D-3

l. lnvestigate the nature of apparent organonalide contamination uat
this site by analyzing samples of groundawdter and surtdce water
on a semiannual basis tor volatile organic halocarbons,
cnlorinatey ilusecticldes, herpbicides, PCBs, ana cnlorinateu
piienolics. [t regulatory stanuards (FaC 17-3 and FAC 17-20) tor
specitlic organohalides dre exceeded, coutliuue monltoring ou o
semtanoual vasits. It cnlorionated tnsecticldes or FUbs are
detected in surtace water samples, analyze fisn tlesn trom sack

Lake tor these compounds and cowpare anal:tical results to coa

actiron levels (Foua, Lvol).




Remove and properly dispose of the small quantitv of material

that has been dumped at this site since closure. Post signs
prohibiting future dumping at the site as described iIn

FAC 17-7.07(2) (Section 5.3).

6.1.4 Landfill D-7

1.

Conduct semiannual monitoring of surface waters and sediments
for DDT and phenolics. If DDT is present, analvze samples of
catfish flesh for DDT. If catfish from the unnamed pond at the
base of Landfill D-7 exceed the FDA action level for DDT, close
the pond to fishing.

Conduct semiannual monitoring of surface waters and sediments
for 2,3,7,8-TCDD and 2,4,5~T as discussed in Section 5.1.3. If
results of two sets of analvses are negative, discontinue
sampling.

[mprove maintenance of Landfill D-7 bv coutrolling erosion of
the landfill margin and mowing the vegetation to halt the
old-field succession prasently ia progress. Erosion control mav
require preliminarv engineering analysis since the landfill

margin is a c¢liff approximately A0Q feet high.

6.2 HURLBURT FIELD

6.2.1

.

Landfill D-26

Sample all downgradient wells and analyze for organohalides in
the base/neutral extractable organics section of the prioritvy
pollutant list plus TOX on a semianaual basis. TIf results of
two sets of analvses are negative, discontinue sampling.
Analyze samples from the upgradient well for 2,3,7,8-TCDD and
2,4,5~-T on a semiannual basis. If results of two sets of
analvses are negative, discontinue sampliayp.

Remove and properly dispose of the small quantity of material
that has been dumped at this site since c¢losure. Post signs
prohibiting future dumping at the site as described in

FAC 17-7.07(2) (Section 5.3).

Take steps to control erosioa at the downgradient maryin of
Landfill D-26. Maintain the vegeltative cover by mowing to halt

the old-field saccession in progress.




6.2.2 EOD Training Range (Site D-41)

1. Data for Site D-41 do not indicate that this site poses a
sigznlficant threat to human nealth or the environment;
therefore, no further monitoring is recommended.

2. The cover at this site is considered itnadequate since chunks of
napalm are evident on the land surface. Install an additional
2 feet of cover material and establish a suitable vegotative

cover material as described in FAC 17-7.07(4) and (5)
(Section 5.3).

6.3 SANTA ROSA ISLAND
6.3.1 Landfill D-40

1. Data for this site do not indicate that it poses a siznificant
threat to human health or the environment; therefore, no further

monitoring is recommended,

6.4 ALL SITES
Anv future siting of potable water wells in the area should be done with
full knowledge and consideration of the potential hazard that any

abandoned landfill poses to such installations.
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Table 2., Schedule of Samples for Eglin AFB, November 1982 and Februarv 1983

Organo-
chlorine
Oil & Pesticides/ Purgeable
Station GWCI* Metalst Phenolics Grease PCBs Herbicides** Organics

D-1A
D-1B
D-1C
D~-1D
- D-1G
D-1E
D-1F
D-2A
D-2B
D-2C
D-2D
D-2E
D-3A
D-3B
D-3C
D-3D
D-3E
D-3F
D-7A
D-7B
® p-7c
’ b-7D
D-3B
D~3C
D-3D
D-26A
D-26B
D-26C
D~-26D
D-26E
D-40A
D-40B
D-40C
D-40D
D-4 1A
D-41B
D-41C
D-41D
D-41E S, Sd S, Sd
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*GWCL = pH, specific conductance, TOC, and TOX,
tMetals = As, Cd, Cr, Co, PhH, He, Ni, Ag, 7Zn.

**Herbicides = 2,4-D; 2,4,5-T; Silvex.
G = groundwater sample,
L = leachate sample,

. S = surface water sample.
Sd sediment sample,
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Table 4. Results of Analvses of Samples Collected in the Vicinity of landfill D-1,

November 1982

Groundwater Surface Water Leachate Sed iment

Parameter A B c D E F G E F
pH 5.8 5.9 5.5 5.5 6.3 6.2 5.9 NA NA
Specific conductance 302 191 348 59 137 125 335 NA NA
(urhos/cm)

TC (mg/1) 88 ¥4 89 235 <1 2 17 NA NA
TOX (me C17/1) 0.27 0.11 0.14 <0.05 <0.05 <0.05 0.08 NA NA
0il and grease (mg/l1) 6 S 18 S S S 10 <200t <200t
Phenolics (ue/l) 56 <1 12 5 <1 <1 7 NA NA
Arsenic (ug/1) 18 317 45 153 <10 <10 <l0 NA NA
Cadmium (ug/1) <1 1 2 2 7 <1 1 NA NA
Chromium (ug/ 1) <10 93 40 94 <10 <10 <10 NA NA
Cobalt (ug/l) <10 19 14 29 <10 <10 <10 NA NA
Lead (ue/1) 3% 82 <25 57 <25 <25 <25 REN NA
Mercury (ug/1) {2 2 Q2 Q Q2 Q2 <2 NA NA
Nickel (uz/1) <10 27 <10 45 <10 <10 <10 NA NA
Silver (ug/1) <1 1 s <1 <1 <1 <1 NA NA
Zinc (me/1) 0.02 0.06 0.05 0.05 0.04 0.03 0.04 NA hEY
Organochlorine D DDT* ND D ND ND D D ND
pesticides (ug/l)

PCRs (ug/1) ND ND D ND ND ND ND D D
2,4-D (ug/1) &} a3 & <3 (&) 3 3 ND ND
2,4,5-T (ug/1} 3 3 a3 <3 3 3 3 \D ND
Stlvex (ua/1) 3 3 a4 3 <3 3 4 ND ND
Purzeable organics <10 <10 <10 <10 <10 <10 <10 NA NA

(up/1)

NOTES:  NA = not analvzed.,

H

ND

none Jetected,

*Gee Tahle I8 for specific parawters md concentrations found,

01l and srease values for sediments are in me/ke v weivhe,

~1
|
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Table 5. Results of Analvses of Samples Collected in the Vicinitv of lLandfill D-1,
Februarv 1983

Groundwater Surface Water Leachate Sediment

Paramneter A B C D E £ G E F
pH 4.6 5.8 5.5 5.5 5.2 5.9 6.0 NA NA
Specific conductance 135 173 280 61 135 135 422 NA NA
(urhos/cm)

DOC (mg/1)* 22 22 22 16 25 9 27 NA NA
TOX (mg C17/1) 0.05 0.05 0.18 0.05 <0.05 <0.05 <0.05 NA NA
0il and grease (mg/1l) 5 S S <S5 S <5 7 490t 2740*
Phenolics (ug/l) <1 <1 4 <1 <1 <1 6 NA NA
Arsenic (ug/1) <2 <2 < <2 <2 <2 Q2 NA NA
Cadmium (ug/1) 0.9 <0.2 <0.2 0.3 1.0 0.2 <0.2 NA NA
Chromium (ug/1) <2 <2 <2 <2 <2 <2 i NA NA
Cobalt (ug/1) <5 <5 <5 <5 S <5 <5 NA NA
Lead (up/l) S S S <$5 8 <5 S NA NA
Mercury (ug/1) 0.2 <0.2 0.2 <0.2 <0.2 0.2 <0.2 A A
Nickel (uz/1) Q2 <2 Q2 <2 <2 V) <2 NA NA
Silver (ug/1) <0.5 0.6 <0.5 0.5 <0.5 <0.5 <0.5 NA NA
Zine (mg/1) 0.02 0.02 0.02 0.01 0.02 0.02 0.02 NA WA
Organochlorine ND DDT** ND ND ND ND D ND ND
pesticides (ug/l)

PCBs (ug/l) ND ND ND ND ND ND ND D \D
2,4-D (ug/1) <3 Trace Trace 3 a3 a3 3 ND ND
2,4,5-T (ug/1) & <3 3 <3 <3 <3 a4 D ND
Silvex (ug/1) ! a3 <3  Trace & a4 a3 D D
Purzeable organics* <10 <10 <10 <10 <10 <10 <10 NA NA
(ue/1)

NOTES: NA = not analyzed.

ND = none detected.

Trace = peak detected, but less than stated detection limit,
All metals values for February sampling trip are for the dissolved (<045 un) fraction.

*Holding time was exceeded.

wSee Table 18 for spectfic paramcters md concentrations found.
toil and srease values for sedimeats are in mp/kg dev weisht,
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Table 6. Results of Analyses of Samples Collected in the Vicinity of Landfill D-2,
November 1982
Groundwater Surface Water Sediment
Parameter A B C D E E
pH 4.9 5.4 6.0 5.7 5.8 NA
Specific conductance 27 168 137 31 53 NA
(urhos/cm)
TOC (mg/1) 151 179 31 19 18 NA
TOX (mg C17/1) <0.05 <0.05 0.06 0.09 <0.05 NA
Oil and prease (mg/l) <& S <5 <5 8 <200t
Phenolics (ug/1) {1 4 <1 e 11 NA
Arsenic (ug/1) 111 225 <10 <10 <10 NA
Cadmium (ug/1) 2 1 2 1 16 NA
Chromium (ug/1) 64 90 29 <10 <10 NA
Cobalt {(ug/l) 25 60 <10 <10 <10 NA
Lead (ug/1) <25 25 <25 <25 42 NA
Mercury (ug/l) Q2 <2 <2 <2 <2 NA
Nickel (ug/1) 55 71 28 <10 33 NA
Silver (ug/l) <1 <1 <1 A <1 NA
Zinc (mg/1) 0.08 0.08 0.05 0.03 0.10 NA
Organochlorine ND ND ND ND DT DOT*
pesticides (ug/1)
pcEs (ug/1) ND ND ND ND ND D
2,4-D (ug/1) 43 3 3 <3 3 n
2,4,5-T (ug/1) a4 <3 <3 3 3 ND
Silvex (ug/1) 3 3 a3 3 Trace D
Purseable orvanics <10 <10 A0 <10 <10 NA

(/1)

MOTES:

NA = not analvzed.
M) = none detected,

Trace = peak detected, but less than stated detection limit.

*Soe Table 18 for specific parameters and concentrations found.

t0{1 and prease values for sedhments are in mp/kg dry weipht.




Table 7. Results of Analyses of Samples Collected in the Vicinity of Landfill D-2,

Tebruarv 1983

Groundwater Surface Water Sediment
Parameter A B C D E E
pH 5.3 5.3 5.5 5.5 5.8 NA
Specific conductance 35 105 139 27 48 NA
(umhos/am)
DOC (mg/L)* 12 12 15 15 17 NA
TOX (mg C17/1) <0.05 <0.05 <0.05 <0.05 <0.05 NA
0il and grease (mg/l) <5 <5 <5 <5 <5 <200t
Phenolics (ug/l) < <1 <1 2 1 NA
Arsenic (ug/1) <2 <2 <2 <2 <2 NAY
Cadmium (ug/L) 0.2 0.5 <0.2 0.4 0.6 NA
Chromium (ug/1) Q <@ <2 Q2 <2 NA
Cobalt (ug/l) 5 <S5 5 <5 <5 NA
Lead (ug/1) <$5 S <5 S <5 NA
Mercury (ug/t) 0.2 0.3 0.2 <0.2 <0.2 NA
Nickel (ug/1) Q2 <2 <2 <2 {2 NA
Silver (ug/1) 2.5 <0.5 0.6 <0.5 <0.5 REY
Zinc (mg/1) <0.01 <0.0l 0.02 <0.01 0.02 NA
Organochlorine ND ND ND ND ND ND
pesticides (ug/l)
PCBs (ug/1) ND ND ND ND ND ND
2,4-D (ug/ D 3 3 <3 <3 <3 D
2,4,5~T (ug/1) 3 3 3 4 3 \D
Silvex (/1) < ¢! 3 a3 3 ND
Purpeable orzanics® <10 <10 <10 <10 an NA
(ug/1)

MITES:  NA = not analvred.

DOC = dissolved total organtc carbon,

ND = none detected.

All metals values for February samling trip are for the dissolved (£0.45 um)

fraction.

*Holding time was exceaded,

toil and prease values for sediments are in mg/kg dry weight.
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Table 8. Results of Analyses of Samples Collected in the Vicinity of Landfill D-3,

November 1982

Groundwater Surface Water Sediment
Parameter A B C D E F E F
pH 4.6 5.6 5.6 5.6 5.5 6.0 NA NA
Specific conductance 63 1,164 35 702 115 284 NA NA

(umhos/em)

TOC (me/1) 14 157 302 658 5 19 NA NA
TOX (mg C17/1) 0.05 0.21 0.27 <0.05 <0.05 0.13 NA NA
Oil and grease (mg/1) 8 <5 <5 S <5 <5 320% QN0

NOTES: NA = not analyzed.

*01l and grease values for sediments are in mg/kg dry weight.

Table 9. Results of Analyses of Samples Collected in the Vicinity of Landfill D-3,

Tebruary 1983

Groundwater Surface Water Sediment
Paramter A B C D E F E F
pH 5.5 5.8 5.5 5.8 5.5 5.8 NA NA
Specific conductance 61 797 23 718 168 303 NA NA
(umhos/cm)
DOC (mg/1)* 12 21 20 19 18 15 NA NA
TOX (mg C17/1) <0.05 0.13 <0.05 0.15 0.05 0.08 NA NA
Oil and grease (mg/1) <5 <5 <5 7 <5 <35 Qo0 200t

NOTES:  NA = not analvzed,

*plding time was excoeded,

toLl and grease values for sediments are in me/ke dry weight,




Table 10. Results of Analvses of Samples Collected in the Vicinityv of
Landfill D-7, November 1982

Groundwater Surface Water

Parameter A B C D
pH 5.7 6.1 6.4 6.4
Specific conductance 34 330 56 84

(umhos/cm)
TOC (mg/1l) 86 8 7 6
TOX (mg Cl17/1) <0.05 <0.05 <0.05 <0.05
0il and grease (mg/l) <5 <5 <5 <5
Phenolics (ug/l) <1 3 5 <1
Organochlorine pesticides ND ND DDT* ND

(ug/1)
PCBs (ug/1) ND ND ND ND
2,4-D (ug/l) <3 <3 5 <3
2,4,5-T (ug/1) <3 <3 Trace <3
Silvex (ug/l) <3 <3 <3 <3
Purgeable organics <10 <10 <10 <10

(ug/1)

NOTES: ND = none detected.
Trace = peak detected, but less than stated detection limit.

*See Table 18 for specific parameters and concentrations found.
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Table 11. Results of Analvses of Samples Collected 1n the Vicinitv of
Landfill D-7, February 1983

Groundwater Surface Water

Parameter A B C D

pH 5.3 5.5 5.3 5.3
Specific conductance 32 386 66 64

(umhos/cm)
DOC (mg/l)* 12 23 l4 14
TOX (mg C17/1) <0.05 0.05 <0.05 <0.05
0il and grease (mg/1l) <5 <5 <5 <5
Phenolics (ug/l) 1 <1 <1 <1
Organochlorine pesticides ND ND ND ND

(ug/1)
PCBs (ug/1) ND ND ND ND
2,4-D (ug/ 1) <3 <3 <3 3
2,4,5-T (ug/1) <3 Trace 3 <3
Silvex (ug/l) <3 <3 <3 <3
Purgeable organics¥* <10 <10 <10 <10

(ug/1)

NOTES: ND = none detected.
Trace = peak detected, but less than stated detection limit.

*Holding time was exceeded,
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Table 12, Results of Analvses of Samples Collected in the Vicinity of Landfill D-25,
Noverter 1982

Groundwater Surface Water Sediment

Parameter A B C D E F E

pH 5.6 5.8 5.8 5.7 5.8 6.5 NA
Specific conductance 33 864 325 115 151 64 NA
(urhos/cm)

T0C (me/1) 340 79 81 5,660 2 5 A
TOX (mg C17/1) <0.05 0.11 0.13 0.75 D B <0.05 NA
Ol and wrease (me/l) <5 <5 <5 <5 <5 <5 <00t
Phenolics (ug/1) <1 15 7 <1 2 <1 NA
Organochlorine ND EA* ND ND ND ND D
pesticides (ugz/1)

PCBs (uz/1) D ND ND ND ND ND D
2,4-D (ug/ 3 8 <3 <3 <3 3 ND
2,4,5T (up/1) 6 3 4 3 3 3 ND
Silvex (ug/1) ¢} a3 < &) 4 3 D
Purgeable organics <10 a0 <10 <10 <10 <10 NA

(ug/1)

NOTES:  NA = not analyzed.
ND
EA

none Jdetected.
endrin aldehwde.

1l

B

#*See Table 18 for specific parameters ar’ concentrations found.
01l and grease values for sodiments are 1n me/ky dry weieht.




Table 13. Results of Analyses of Samples Collected in the Vicinity of Landfill D-26,

February 1983

Groundwater Surface Vater Sediment

Parameter A R C D E F G E
pH 5.0 5.5 5.5 5.0 5.5 5.5 NA NA
Specific conductance 28 680 238 41 183 v NA NA
(umhos/cm)

DOC (mg/1)* 11 22 21 16 17 17 26 NA
TOX (mg CL7/1) <0.05 0.13 .06 0.1 0.06 <0.05 NA NA
Oil and grease (me/1) <5 <5 <5 <5 <5 <5 <5 4,200t
Phenolics (ug/l) < 8 <1 <1 <1 <1 5 NA
Organochlorine ND ND ND ND ND ND ND ND
pesticides (ug/1)

PCBs (ug/1) ND ND ND ND ND D ND ND
2,4-D (uz/1) <3 3 G Trace 3 & <3 ND
2,4,5-T (uz/1) Trace <3 ¢ a3 ¢ ¢ €] ND
Silvex (ug/1) 3 <3 & <3 3 <3 3 D
Purgeable organics® <10 <10 <10 <10 <10 <1lo <10 NA
(/1)

NOTES:  NA = not analyzed.

ND = none detected.

Trace = peak detected, but less than stated detection limit.

*oldine time wis exceeded.

toil and grease values for sediments are in me/ke dry weight.
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Table 14. Results of Analvses of Samples Collected in the Vicinity of
November 1982

Landfill D-41,

Groundwater Surface Water

Parameter A B C D E

pH 4.4 4.8 4.5 5.6 6.4
Specific conductance 36 74 79 181 54

(umhos/cm)
TOC (mz/1) 681 210 180 1,760 2
TOX (ng C17/1) <0.05 0.05 0.09 0.13 <0.05
01l and grease (mg/1l) <5 <5 <5 <5 <
Phenolics (ug/1) <1 <1 6 7 2
Purgeanle orgaaics (ug/l) a0 <10 <10 an <10
Table 15. Results of Analvses of Samples Collected in the Vicinity of
Landfill D-41, Februarv 1983
Groundwater Surtace Water

Parameter A B C D E

pil 5.0 5.0 5.0 5.5 5.3
Specitic vonductance 41 60 70 131 51

(umhos/cm)

el (me /1) 9 11 2h 21 I
TOX (e C17/D) 0,05 0.05 0.0k 0. 1o IR
Ot and wrease (me/ D) 5 7 3 f <8
Pheaolics (ue/ 1) <1 1 1 1l 1
Purveable orvanics G /1) 10 <10 <lo 10 10

“Holdine time was exceeded,
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Table 1A, Results of Analvses of Samples Collected in
Landfi1ll D-40, November 19R2

the Vicinitv of

Groundwater

Parameter A B C D
oH 4.4 6.4 6.3 6.1
Specific conductance 59 87 132 299
(umhos/cm)
TOC (me/1) 33 A 10 43
TOX (mg CL7/1) 0.05 <0.05 <0.05 0.05
01l and grease (mg/1) 6 <5 6 <5
Phenolics (ug/1l) <1 2 2 <]
Purgeable organics (ug/1) a0 an <0 10

Table 17, Results of Analvses of Samples Collected in
Landfill D-40, Februarv 1983

the ‘»'igini[\' of

Groundwater

Parameter A R ¢ D
pH 5.0 5.0 5.3 5.5
Specifiv conductance h7 69 12 757
(umhos/cm)
DOC (np/1)* 31 13 24 25
TOX (e CL7/1) 006 n.0ns 0.07 0.0A
Oil and erease (me/ 1) 5 -5 5 -5
Phenolics (nge /1) =1 < o |
Prurpeable orvantes Gee /1) <0 <10 oo « 10

-"Holdin;z time was exceeded,




Table 18. Concentration of Specific Pesticides Found in Landfill

Samples

Location D~1B D-1B D-2E, Water D-2E, Sed. D-7C D-26B
Time Nov. Feb. Nov. Nov. Nov. Nov.
o,p DDE 1.3 0.06 0.57 9.8 0.12 --
p,p DDE 0.40 0.20 <0.03 3.1 0.96 -—
o,p DDD 0.04 0.03 <0.05 <0.71 0.18 --
o,p DDT <0.06 <0.03 <0.08 <l.2 0.13 -—
p,p DDD 0.35 0.28 <0.06 2.5 1.1 --
p,p DDT 0.32 0.06 <0.10 <1 0.48 -
Trral DNT-R 2.4 0.7 0.7 16 3.0 -
Endrin

Aldehyde -—= -== -—- -—= -—- 0.54

NOTE: All values in ppb (ug/l or ug/kg).
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Table 19. Results of Analyses of Samples Collected in July 1983 (Page | of 2)
Groundwater Surface Water Leachate

LANDFILL D-1 A B C D E F G

Spacific conductance 44 155 273 51 141 139 369

(wuhos/cm)

DOC (mg/1) 34 33 %0 43 41 34 70

Purgeadle orgonics (ug/l) 20% <lu Trace®* <10 <l <l <1J
Groundwater Surface Water

LANDFILL D-2 A B C D E

Specific conductance 51 232 351 31 63

(anhos/cm)

DOC (ng/1) 48 71 42 3% 46

Purgeable orgzanics (ug/l) <10 <10 <10 <lu <10
Groundwater Surface Water

LANDFILL D-3 A B C D E F

Specific conductance 54 7124 29 B4l 798 270

(uihos/cm)

DoC (mg/1) 3 71 53 63 41 4o

Groundwater Surface Water

LANDFILL D-7 A B D

Specitic conductance (umbos/cm) 31 138 55

¢ (mg/1) 4o 63 P13}

Purgeable organics (ug/1) <10 <10 <y




Table 1Y.

Results of Analyses of Samples Collected in July 1983 (Page £ or 2)

Groundwater Surface Water
LANDFILL D-26 A B C D E F
Specific conductance 27 844 387 33 200 71
(wnhos/cm)
DOC (mg/1) 36 36 62 55 43 4]
Purgeable organics (ug/l) <10 <10 <10 <lu <lv <10
Groundwater Surface Water
LANDFILL D41 A B C D E
S,ecific comnductance 35 76 77 135 53
Lunhos/om)
DX (mg/l) 48 51 53 82 35
Pirgeable organics (ug/l) <10 <10 <lu <10 <10
Groundwater
i ANDFILL D40 A B
{recific conductance (umwhos/cam) 72 54
C (mg/1) 56 45
burgeable organics (ug/l) <10 <10

CJLs:

*loretom 20 uz/l.

Trace = peak detected, but less than stated detection himit.

“ichlorcethylene and tricntoroethylene estimited at approximately 3 and 4 ug/l,

respectively,
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Table 20. State of Florida Standards for Surface Water and Groundwater

Class G-I1

Class III

PARAMETER Groundwater Standards Surface Water Standards

pH 6.5 min* 6-8.5%

Specific conductance (umhos/cm) - 500 max

0il and grease (mg/l) - 5

Phenolics (ug/l) - 1t

Arsenic (ug/1l) 50 50

Cadmium (ug/1) 10 0.8-1.2%*

Chromium (ug/1) 50 50

Lead (uz/1) 50 30

Mercury (ug/1) 2 0.2

Nickel (uz/1) - 100

Silver (ug/l) 50 0.07

Zinc (mz/l) 5.0 30

Orzanochlorine pesticides 0.2-100%+ 0.001 (for DOT)
(ug/1)

2,4-D (ug/1) 100 -

Sitvex (ug/1) 10 -

Trihalomethanes (ug/l) 100 -

*Jr natural background,

tFor certain specified phenolic compounds (17-3.061).

**Nepends on water hardne
ttDepends on compound.

SS.

Source:  Florida Admiaistrative Code Chapters 17-3 and 17-22.
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Table ¢2. EPA List of 129 Priority Pollutants and the Relative
Frequency of these Materials in Industrial Wastewaters
(Page | of «)

Percent Number or
of Industrial
Samples* Categories*¥ Parameter

31 are purgeable organics

1.2 5 Acrolein

2.7 1o Acrylonictrile
29.1 25 Benzene
29.3 28 Toluene

16.7 24 Ethylbenzene

7.7 14 Carpon tetrachloride

5.0 10 Chlorobenzene

0.5 16 1,2-Dichloroetnane

10.2 25 l1,l,1-Trichloroethane
1.4 e} l,l-Dichloroethane

7.7 17 1,1-Dichloroethylene

1.9 12 1,1,2-Trichloroethane
4,2 13 1,1,2,2-Tetrachloroethane
u.4 Z Chloroethane

1.5 1 2-Chloroethyl vinvl ether
40 .2 28 Chloroform

2.1 5 1,2-Dichloropropane

1.u 5 1,3-Dichloropropene
34.2 25 Methylene chloride

1.9 b Methyl chlorige

0.1 \ Methyl bromide

1.9 2 Bromotform

4.3 17 Dichlorobromomethane

b.o 11 Trichlorotluoromethane
u.3 4 Dichloroditluoromethane
2.5 ) Chlorodibromomethane
lu.2 19 Tetrachloroethyvlene

lu.5 21 Trichloroethyvlene

0.2 2 Vinyl chloride

7.7 1y l,2-trans-Dichloroethylenc
u.l 2 bis (Chloromethyvl) ether

4t are base/neutral extractable oryanic compounds

l,2-Dichlorobenzene

.U 9 l,35-bichlorobenzene
l,4=Dichlorobenzene
0.5 5 Hexachloroetnane
ULl 1 nexachlovobutadiene
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rable 22. EPa List of 1Z4Y Priority Pollutants ana the Kelative
Frequency of these Materials in Industrial Wastewaters
(Page 2 of 4)
Percent Number of
of Industrial
Samples® Categories®® Parameter
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Hexachlorobenzene
1,2,4-Trichlorobenzene

bis (2-Chloroethoxy) methane
Naphthalene
2-Chloronaphthalene
Isophorone

Nitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
4-Bromophenyl phenyl ether
bis (2-Ethylhexyl) phthalate
Di-n-octyl phthalate
Dimethyl phthalate

Diethyl phthalate

Di-n-butyl phtunalate
Fluorene

Fluoranthene

Chrysene

Pyrene

Phenanthrene

Anthracene
Benzo{a)anthracene
Benzo(b)fluoranthene
benzo(k)fluoranthene
Benzo(a)pyvrene
[ndeno(l,2,3-c,a)pyrenc
Dibenzo(a,h)anthracene
Benzo(g,h,1)perylene
4-Chlorophenvl
3,3'=vichlorobenzidine
Benzidine
bis(2-Chluroethyvl) ether
1,2=-Diphenylhyvuracine

phenvl ether

hexachlorocve lopentadiene
N-Nitrosodiphenvlamine
Acenapnthylene
Acenaphthene

Butyl

benzyl phthalate




Table 22 EPA List of 129 Priority Pollutants and the Relative
Frequency of these Materials in Industrial Wastewaters
(Page 3 of 4)
Percent Number of
of Industrial
Samples# Categories®® Parameter
0.1 1 N-Nitrosodimethylamine
u.l N-Nitrosodi-n-propylamine
1.4 b bis(2-Chloroisopropyl) ether

11 are acid extractable organic compounds

Zo.1 25 Phenol

2.3 11 2-Nitrophenol

2.2 9 4-Nitrophenol

l.o 6 2,4-Dinitrophanol
1.1 0 4,6-Dinittro-o-cresol
6.9 18 Pentachlorophenol
1.9 o p—Chloro-m-cresol
2.3 10 2-Chlorophenol

3.3 12 2,4=Dichlorophenol
4.0 12 2,4,6~Trichlorophenol
5.2 15 2,4-Dimethylphenol

26 are pesticides/PCBs

0.3 3 z —Endosul fan

0.4 4 2 —Endosul fan

0.2 2 Endosulfan sultate
U.b A C:-BHC

0.8 6 g -BHC

0.2 4 y =BHC

0.5 3 § -BHC

U.5 5 Aldrin

0.1 3 Dieldrin

U. U4 I 4,4"=DDE

u.1 2 4,4'=DDD

0.2 2 4,4'-0DT

v.2 3 Endrin

u.2 2 Endrin aldehyae
u.3 3 Heptachlor

0.1 l teptachlor eponide
0.2 4 Chlordane

u.2 2 Toxaphene

0.6 2 Arochlor lulo




Table Zz. bEPA List of 129 Priority Pollutants and the Relative
Frequency of these Materials in Industrial Wastewaters
(Page 4 of 4)

Percent Number of
of Industrial

Samples® Categories*® Parameter
U.5 1 Aroclor 1221
0.9 2 Aroclor 1232
0.8 3 Aroclor 12472
0.6 2 Aroclor 124§
.t 3 Aroclor 1254
0.5 1 Aroclor 1260

-— ~-- 2,3,7,8-Tetracnlorodibenzo-
p-dioxin (TCDD)

13 are metals

15.1 20 Antimony
1y.9 1y Arsenic
la,l 18 Beryllium
30.7 25 Cadmium
53.7 28 Chromium
55.5 28 Copper
43.8 27 Lead
16.5 20 Mercury
34.7 27 Nickel
lo.Y 21 Selenium
22.9 25 Silver
19.2 19 Thallium
4.6 28 Zinc

Miscellaneous

33.4 19 Total cyanides
Not available Asbestos (fibrous)
Not available Total phenols
Source: NRDC Consent Agreement and Couwmittee Print 95-30., 1977, Data

Relating to H.K. 3199 (Clean Water Act of 1977). Comulttee on
Public Works and Transportation, 95tu Congress, lst Session.
Governwent Printing Ottfice,

“The percent of samples represents the ouxber of times this conpouna
was tound in all samples in which 1t was analyzeed or divided by the
total as ot 31 Aupust 1975, Numbers of samples ranged trom 2532 to
<996 with the average being 1017,

**A total of 32 industrial catepgories and subcategories were analvzed
tor orpanics and 28 tor metals as ot 31 Augpust 197».
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LEGEND BASE MAPS FROM USGS 7.5 MINUTE CUADRANGLES

FORT WALTON BEACH, 1970 IPR 1976}
51— soLID WASTE DisPosAL siTE DESTIN, 1970 (PR 1376)
A@— MONITORING WELL VALPARAISO, (PR 1976)
€ o— SURr.\CE WATER/LEACHATE SAMPLE STATION NICEVILLE, 1970 (PR 1976)
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FIGURE 3. Study Areas and Sample Stations at Eglin Main, Eglin AFB, Florida, 1982 83
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FIGURE 4. Study Areas and Sample Stations at Hurlburt Field and Santa Rosa Istand,
Eglin AFB, Florida, 1982-83




LEGEND BASE MAPS FROM USGS 7.5 MINUTE QUADP ANGLES
1
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9.74¢ — GROUNDWATER ELEVATION, ft msi VALPARAISO, PR 1976,
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FIGURE 5. Groundwater Elevati

ons at Eglin Main, Eglin AFB, November 1982
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LEGEND
]~ SOLID WASTE DISPOSAL SITE
9.74@¢ — GROUNDWATER ELEVATION, ft ms!

BASE MAPS FROM USGS 75 MINUTE QUADRANGLES

FORT WALTON BEACH, 1370 ‘PR 1975,
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FIGURE 6. Groundwater Elevations at Eglin Main, Eglin AFB, Florida, February 1983




LEGEND

BASE MAPS FROM USGS 75 MINUTE QUADRANGLES
FORT WALTON BEACH, 1970 PR 1976
3 ~ o - .
E\\‘i SOLID WASTE DISPOSAL SITE DESTIN 1970 (PR 1976,
9.74 ¢ — GROUNDWATER ELEVATION, ft msl

VALPARAISO, (PR 1976
NICEVILLE, 1970 (PR 1976

SCALE. STATUTE MILES

L | ! I
1 1.2 0 1T MILE
- ey = b -
- 7z ES - ) A 2VA S
. - [ FRAFH T e, A v
- ——® T g S

TR ¢

s
z Tas . Koz Sw
| —— g P
=1 T Y N i
s

_ . T CHOCTAWHATCOHEE BAY
.' . 3 '»).. N L I . -

FIGURE 7. Groundwater Elevations at Eglin Main, Eglin AFB, Flanda, July 1983
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FIGURE 8. Groundwater Elevations at Hurlburt Field and Santa Rosa Island,
Eglin AFB, November 1982
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LEGEND

Base Maps From USGS 7.5 Minute Quadrangle
Mary Esther, 1970 (PR 1976).
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FIGURE 3. Groundwater Elevations at Hurlburt Field and Santa Rosa Istand,
Eglin AFB, Fior:ida, February, 1983
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FIGURE 10. Groundwater Elevations at Hurlburt Field and Santa Rosa Island,
Eglin 7B, Florida, July 1983
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APPENDIX A
FIELD METHODS

WELL INSTALLATION

Each monitor well was constructed so that it had both an efficient

hydraulic connection to the surrounding water table aquifer and an

effective seal against the migration of surface waters into the borehole.

special care was taken to protect against cross-contamination between

wells.

The following techniques and materials were used to accomplish these aims

(Figure A-1):

1.

Hollow-stem augers (7 7/8 inches outside diameter) were used to
drill borehole to approximately 10 feet below the water table,
as noted during drilling. Representative lithologic samples
were collected by ASTM D-1586-67 every 5 feet tor preparation of
the lithologic log (Appendix B).

A string of clean, threaded, flush-joint, Z-inch, schedule

40 polyvinyl chloride (PVC) well casing and l0-foot screen
(U.U10-inch slot) was installed through the hollow-stem augers.
The top of the casing was approximately 12 to 18 inches above
ground level.

The augers were withdrawn allowing sand below the water table to
collapse around the screen, forming a native sand filter pack.
Additional sand was placed in the hole to bring the sand to
approximately 3 to 5 feet below land surface.

A l- to 2-foot seal of bentonite was placed on top of the sand.
At some wells, the hole collapsed to within 2 feet of the ground
surface when the augers were withdrawn. In these instances, the
bentonite seal was not installed.

The remainder of the annular space was filled with a sand-cement
(2:1) grout.

A S-foot-lonyg, b-inch, steel protective casing was 1lnstalled

approximately 3 feet jato the grout and equipped with a padlock.
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The aboveground portions of both the PVC casing and the
protective casing were vented.

7. Each well was developed by bailing at least five well volumes
following installation.

8. All down-hole tools were washed with potable water between holes
to prevent cross-—contamination. All well casings and screens
were washed with potable water before installation.

9. FEach person working at a well wore the following safety equip-
ment: hard hat, steel-toed rubber boots, elbow-length rubber
gloves, and disposable coveralls. Coveralls were changed at

least daily.

A-2.0 SAMPLE COLLECTION
A-2.1 GROUNDWATER SAMPLING

Groundwater sampling was performed November 9-12, 1982 and
February 12-15, 1983 and consisted of the following tasks:

l. Before sampling or purging the Eglin AFB monitoring wells, the
distance from the top of the 2-inch PVC well casing to the water
surface was measured.

2. WAR personnel routinely removed five well volumes from obser-
vation wells that could not be pumped to dryness before sam-
pling. Only one well (P-26D) at Eglin was found that could be
pumped to dryness. In that case, the well was pumped to drvness
and a sample was collected after it had recovered.

3. The WAR field team used a plastic "Guzzler" hand pump during the
November 1982 sampling and a gasoline powered (Honda WA-15) pump
during the Februaryv 1983 trip. Both pumps performed satisfac-
torily; however the gasoline powered pump seemed to be more
effective [u removing sediment from the bottom of the well.

This was evidenced by an apparent decrease in the amount of
sediment collected by the bailer during the February 1983 trip.
During both sampling trips, a high densityv polypropvlene tube

was used on the inlet side of the pump. Retween wells this

A=-3




tubing was rinsed (both inside and outside) with deionized
water, and any remaining fine sediment was removed from the
tubing with a paper towel before a second rinsing. Pumping by
hand usually required between 5 to 10 minutes per well. To
prevent sample contamination (e.g., volatile organics and lead)
by gasoline fumes or engine exhaust, the gasoline tank was not
filled near wells or the van and any spillage was allowed to
evaporate before moving the pump. During use, the pump was
placed downwind from wells whenever there was wind.

Immediately prior to sample collection, three bailer volumes of
water were removed from the wells and discarded. This was
intended to minimize any collector artifacts on the sample even
though the bailers had been cleaned in the laboratory and were
suspended in the wells (capped) after the initial sampling
trip.

A "Field Sampling Sheet" was used to document in situ data
(i.e., pH, specific conductance, temperature, and depth of water
in well) and other pertinent information (i.e., time, date,
sample container numbers, comments, and/or observations).

The samples were preserved according to the instructions listed
in Table A-1, chilled, and transported to WAR's Gainesville,
Florida laboratory. DNue to analytical problems experienced with
the first set of samples (from the November 1982 sampling), the
metals and organic carbon samples were filtered through

0.45 micron membrane filters before acidification.

Replicate samples were collected from some wells for quality control

purposes [i.e., field replicates and field spikes (see Appendix C)].

The pH of samples preserved by acidification was checked using colori-

metric test strips to verify that an appropriate pH had been reached. A

portion of the sample was poured onto the test strip and at no time were

test strips placed inside the sample container.




Table A-1. Preservation Methods for Water and Soil or Bottom Sediment Samples Collected at
Eglin AFB, Florida

Parameter Phase Container Preservation
TOX Water 4 oz Amberglass Chill to 4°C; no headspace
Organochlorine Water 1 qt Glass hill to 4°C

insecticides

m 1" " 11
Herbicides " " "
0il and grease " " HCl to pH<2: Chill to 4°C
Phenols " " HaPO, to pH<2; 1 gm CuSO,; Chill to 4°C
Heavy metals " 1 Plastic HNO; to pH<Z; nill to 4°C
Organic carbon " 2 oz Plastic  H,80, to pH<2; Chill to 4°C
Organochlorine Soil or Sediment 1 qt Glass Chill to 4°C

insecticides
Herbicides " " "

Oil and grease
PCBs

" "
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A=2.¢ SUKFaCL WATEK anbL SeDIMENT SAMPLLING

surface water and bottom sediment samples were collected trom

Lanatills D-1, b=4, b-3, and D-Zv, while at Landfill D-7 and Site L-4l
surtface waters were obtained, but not sediments. Water samples were
collected from stanaing water in retention ponds, depressions, and LOrrow

plts and flowin:, water from seeps, creeks, ana ditcnes.

At all stations, the water depth was less than 3 feet. osamples were
collected from just below the surface. as with the groundwater samples,
pH, temperature, and specific conductance of surface waters were measured
in tne field at the time of sample collection. Bottom sediment samples
were collected with either a Petite Ponar dredge or the sample con-

tainer.

A-3.0 aAQUIFLR TESTS

WAR performed single well aquifer tests at eignt wells to determine
values of nhorizontal hydraulic conductivity representative ot the sur-
rounding soil. A "mini-rate" pumping test! was performed at seven of
the wells. At the other well (u-41lD), which was near the eage ot the
East Bay swamp in soils of somewhat lower nydraulic conductivity, a

talling-head test? was used.

a-3.1 "MINL-RATL" PUMPING TEST
"Mini-rate" pumping tests at kylin AFbB were performed in the following
manner:

1. Several measurements of the static water level were taken after
the suction hose ot the pump (Honda Wa-1>) was installed in the
well.

Z. The pump was started, and frequent water level measurements were

taken with an electric tape. Water levels were measured to the

strausbery, >. 0. l9s2, Permeability tfrom "mini-rate'" pumping tests.

Groundwater sonitoring Review, Vol 2, no 3. pp ¢3-2v.

/ R . . . . . N . . . .
“waval Facilities Lagineering Comnand, 1902,  Soil dMecthianics, Design
Manual 7.1, Alexanaria, Virginia. pp 7.1-lus - 7.1-1vo.
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nearest 1/8-inch (+0.0l-foot). The time pumping started and the

times water level measurements were taken by stopwatch and
recorded to the nearest second.

Pumping rates were checked and recorded periodically.

After the water approached a stable level for the pumping rate,
the pump was turned off, and water level measurements were taken

during the recovery period.

Data from the mini-rate pumping test were reduced as follows:

l.

n
<.

Hydraulic

where:

K
K
Q
A
b

The average pumping rate was calculated.

The time since pumping started, t (seconds), and the time since

pumping stopped, t' (seconds) were determined.

Drawdown or recovery were determined in feet.

The data were plotted on semi-log paper as: s (drawdown) vs t
'

(Figure A-2), s' {(residual drawdown or recovery) vs t' (Figure

A-3), and s' vs t/t' (Figure A-4),

conductivity (K) was calculated by the equation:

264 0/(as x b)

i

hydraulic conductivity (cm/sec),

= pumping rate (gal/min),
s = change in drawdown or recovery over vne log cvcle (ft), and

= saturated thickness (ft).

Since the pumping rates were low (<10 gal/min), it was assumed that flow

to the well was horizontal. Given this assumption, it was possible to

ignore the effects of partial penetration and to take b as the thickness

of the aquifer opposite the well screen.

The values of hydraulic conductivity obtained by this method were on the

order of 6.00 x 1072 cm/sec to 3.00 x 107! cm/sec which are in good

agreement with the range of values for c¢lean sand (1074 to

107 cm/sec)3.
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A=3.¢  FALLLING obaAb TEST
waK pertformed the falling head test at Eglin abkB by:
1. vetermining the static water level by teking a series of
preliminary water level measurements;
2. Rapidly filling the well with water; and
5. Measuring the decliune in water levels as a function ot time

until the water levels returnea to a static level.

Reduction of falling nead test data was as follows:
l. Determine the time since the test startea for eacn water level
measurenient, and
2. Calculate the ditference (h.) between each water level

measurement and the static water level \ho).

The data were plotted on semi-log paper as Hy/H, vs t (Figure a=5).
Tne straigiht line portion or tne plot is usea to determine hyaraulic

conductivity from the equatiou:

K = [K% In (L/R) la (Hy/H,)|/izu(ty=t))]

where N = nydraulic conductivity (cu/sec),

R inside diameter of the well casing (cm),

L length ot the well screen {(cm),
tj»ty = elapsed time (sec), and

Hy,y, = (ht/Ho) at ty and t,, respectively.

The value of hydraulic conductivity (2.45 x L0 %cm/sec) aetermineu at
wWell u-4lb is within the rauge of values expected tor a silty sang

(Freeze and Cherry, 1y79)3.

jEreezo, K.A. and J.a. Cherry. 1Y/9Y. oGroundwater. Prentice-hlall,
lonc.  nmoglewood Clitts, N.J.  p. <Y,
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E L 3¢o 520.05

Filter Materials ANaTvcovE Sand

Grout Type Save CEMENT

Protective Casing 5f1T x L

TRoM

Static Water Level

Top of Well Elevation 2A0.20 &7+

msc

ferd

Drill Type ¥o~v H.S.A. / CmE- &4

Depth SPT
Sketch (Feet) Sample Lithology UsCS | (BL/FT)
- L.5Fr|Sawd | VP -F | QT2 SB-avGg ., | $p | Lt
TR YT £ CLAT; MeT :‘r/
wWurte (L® IR 2la) AaMnd Tres .
(LO YR 2[E).
C—"'j 5-6.5FT S-A——Nbl \’p.—{:/ QT2 ) g"%‘ANG} ~ Sm 3 +3
P IQ - iS°/ SueT § cLay meosT
Y SO veo( L& TR P[2) ! )
‘ %‘.\ Al s L&-115¢r M)VF-M,QTZ, ANG To StR-aag [SP | 313
NEA % Da TR SCT) SATURATED , WHLTE
—— N {=—x3 L5- 1570 SARD VF -m QT2 B avg Te SuB- |Sw | THC
LB“:J_“:' G —K*H ReoND, TR ST, SATCRATED
— i‘ K554 WHITE .
s A
B B HEN
Sl 15




Boring No. D- A D

Hole Size JS ~ x &xw Slot o.pd”

Screen Size ?.t pr x AT Mat'1 & 4 PVC

Casing Size 7,3, x 2y Mat'1Sou A0 PV

Geologist W.D. Anams

Date Start Q¥ dct @2 Finish 24 ot 22

Contractor M. A.R. / W.T:D.

Driller P

SHEET 1 ofF 1

Location Coordinates N &£ 38 3441.771

€ 4 364 270.5%

Filter Materials ANa-m o SQad

Grout Type  Sann CEmenT

Protective Casing £ x Lo~y TRo~

Static Water Level 5,34 o T OC

Top of Well Elevation 595 =~ ms

WRTENT Orill Type 21T~ H.5.A. / CrmE-SS
Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
®-1.57r \?ANDI VP -F, QTz, SuB -ANG, SP 1+
M”CS’F, WHITE .
5-6-5rr| SAND | AS ABenE ) Semz  PORPLE | SP 5+
$TALN, SATURATED .
L¢-11.55) SAND | VF - CRS) QT2 | SR — qua ™ | S |29+ 14
é i fvB - ROUND, > (O %e CRs 3D
5 SATURATED) WHITE.
‘._”SA ¢ e k',:_‘ ; o .LG'..[(:.'S‘I»‘I' S)AND) VF'N\}Q—T—Z.ISU'B_ANG - SJW ’6*‘*7
NI SUB- Rovnd, SATUR ATED
A =12 WHTTE .
N Tl
Bl A3
Gls:
LA
— N k5.4
- = 'D..
: + 15

B-8




Boring No.

-3 B

Hole Size LL Fv x P2y

Slot ®: & i® v

SHEET L AL
Location Coordinates M &3 377T.3H4
E 1 3% (AT-32_

Screen Size @, LEra QTN

Geoloqist

W.D. Adams

Mat'l fLapw A0 PVC

Filter Materials ANa+ o~z

Casing Size P.3F7x 2ov Mat'l Son 4& Py

Grout Type

SAand CEAMmENT

Contractor

Date Start 7 Ot A Finish 277 Ot 7L

Protective Casing 57+ x v LRON

Static Water Level

W AR,/ WT D.

7. 32T TOoC

Top of Well Elevation L4, TF FF MSL

P. WRTGHT

Drill Type T I~n HIA [ CME ~55

Depth SPT
(Feet) Sample Lithology (BL/FT)
&-1.57F7 |SwDd F-vR T2 \Sca,lruvb';‘b -— L+2
Lv8-ANG U LAR, Mo:s"r‘) V. PAct Bry
(LX TR o).
5 - .SFT M,AS ABavE TR SH PRAQ;,} At Y
ALMEST SATURATED, WHITZ.
1®-1y.Svv S’Ama' As AROVE | SATLRATEY LT YEe. 23
By (L& ¥ L)
P ] ~] <
X v o is '.’.L-os-h 5_/&7_).' AS ABCVE, .S':-\TUZArE)I WHLTE W7+
] ¢ C e
R '; et ol S, As ABvE ) ~UO Y% ST f CLAY NA .
: p =it
NET =
Qe
N
D




Boring No. D-33C

Hole Size 1§ prx Zen STot & . & L&

Screen Size QL prxaw Mat'l SfcqlsPve

Casing Size 7.3 /rx 2o Mat'l L 4 PYC

Geologist W . D. Adams

Date Start A7 Ccv P2 finish a7 @cr 2

Contractor WRIGHT TEsT ‘DR:LLL/WAR

Driller Pac. WRTanHT

SHEET 1l oF 1

Location Coordinates N '§37 23T2.35

E L 36 491L.75

Filter Materials Ao = SAAMD

Grout Type SAanDd - CemeaT

Protective Casing 5frx vy TRewv

Static Water Level 6.£F =~ Toc

Top of Well Elevation 1. &5 Fr MSL.

k15

Drill Type ZTown H.S A. /CME -5
Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
©—L.57T|SAND | F-vF @SL), ~»&7% M- cRrs, |SP L+2
RTZ , SUB-ANGLLAR TP LCR-Rece -
- NDED ) TSRY, WHTTE (L& YR 2/i),
A “LSPRASAND vE-F (I57), TR M- ers |sp | 243
q? H S'b, RTz ANGCLAR TR S T
. /
- Z —tko SA'TU'RAT'E)) WHETE.
Alad] | - .5Fn : = .
NENI SRR L&-LL-577 Sanny , VR~ QRS QTz SUB-AMc. |Sw | 3+4
S N P L » .
e S To_Sn-Reumn, Samizare
o - g s 38 V. Pace Brwn (l.@ YR 2/3). /
R e T-1bSer . 2
S e I ARE S04
=z |




Boring No. D-3 D

Hole Size 5= x ZTw Stot ®.0L0O"

Screen Size 9. e » 2o Mat'1Seu o PYC

Casing SizeZ3prx A BM Mat'1SeH o Pvc

Geologist W. D. AdAms

Date Start 277 T & Finish o< ¢=v 3%

Contractor W. A’KJW.'T‘D

Driller P- WRLGHT

SHEET L of )

Location Coordinates Ay 537 657.19
E L 367 072.49

Filter Materials Natrcye Sanvd

Grout Type SAND CEMENT

Protective Casing 5 &=~ x bLznv TRcNM

Static Water Level

Top of Well Elevation 413.FL P+ MSC

Drill Type CmET — S’S'J; Z-.N_HSA

Depth
Sketch (Feet) Sample

SPT
Lithology USCS | (BL/FT)

o-LY =

~ tAhFr

4]

o
».

b:_

1O-11her

L5 - ither

-

B 5

e

foce %

i)Y xawen B
5"221:\—)275@';, \.\\)
I

1y
Yoy, Y !
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!mem
whyiayy,

g

SAND VE-F (T L) ~ 5% M QT2 |7 1+1
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S’ATURATE*:;}GRAY (5Y &/L).

SAND | VF -m (>95%), QT2 Ava. T SP | 5+7
S‘uB Rovaid
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=33 LR YR &(2Y.

34 yF-m (Y 59), QT2 | SeR-ave | SP | L3403
Te SU8- Roumd, 7"K St.r‘gcuqy
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] lR S acgnw

)‘DH\ GRAY. ARy’
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Borina No.

D-TA

Hole Size 55 77 x 21w Slot o.0 0"

Screen Size Qem > T.bpr Mat'l feu HpoPve

Casing Size QN Mat'l §eH N C

Geologist W.D. Adams

Date Start 29 QOcv 22X Finish 29 6T 82

Contractor W. A R, LW;TD

SHFET 4 oF 2

Location Coordinates oy 5350 44¢. .53
E L 3,7 €72.27

Filter Materials NaTzxz SAad

Grout Type Sawpd CEMENT

Protective Casing bzw x ST TRew

Static Water Level

Top of Well Elevation 357 3¢ F£7 Mmc

Driller P. MRTGHT Drill Type Cmpg - 85 : T-zw RSA
Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
&-L.5 SAND  VFR-M RTZ SUB-ANG,~5 Y. |Sw | 2+L
SL: 3 C/_AY TR ORG, b?‘f} LY
BRu, GRAY '(1&® YR /2)
o 5-6L.5SPT fAND VF - M QTZ SLB-ANGg To Sup - | SV S+ 3
R SR T RownD "*z ST & ¢e AT BRY,
T .-A.'_i:';'-;' 10118 ‘T'EL:.OW (L& YR "7/"2)
RN LSFM|SAR  veom @Tz jSUB-Ava Te |ST- | 343
N :‘ "‘ v ‘-'. ‘.'.",)4 SLB ?Ouplﬁ ‘R .,S‘gl D?\Y Sw
iole |8 _ Y. Az BRa (L@ YR 8/4).)
Sl (A I5-165er S'AND}As ABeve, DRY, WHITE AND - {7
AN Rex -~ Tew (25 YR 7/%). Sw
= AR~ USTT | Swd, as Aaove
_g B ' : SP- |4+6
- ',: "':_.-.' o i S w
SN :';'~.’,J 25- 26-5F1 | Sane (RS ARRev e ) DRY | WHITE  STRSW- gp_ 7+18
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I il INEY Revn® T’R SLT 4 CLAY DRY S
"D:.. el WHI“FE STREAKED T ‘'Yew bw
S Tt N s (L& YR Z|F).
HE-HESTr SmD | AS ABIVE | SATURATED , LT |op |42+ 17 |
ARAY (LOYR 7/2) anp YEL L ow
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H7 SAND | GLATEY  gand NP-F QTZ s | NA
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BLACK ,




SHEET 2 0F 2

Boring No. - T A Lucation Coordinates
Hole Size Slot
Screen Size Mat ']l Filter Materials
Casing Size Mat'1l Grout Type
Geologist Protective Casinqg
Date Start Finish Static Water Level
Contractor Top of Well Elevation
Driller Drill Type
Depth SPT
Sketch (Feet) Sample Litholtogy USCS | (BL/FT)
S¢-5L.5Fr M} YR-<RS5 KTz, SUB-ana Te §pr- |37+5¢
'RcuN'D) ~ 5 CRS D, ~ LOYa Sm

SET{,CLAV‘ﬁNTuRAT:b}
LT GRAY T AU® YR 7/2).
§5-SULFT IAND VP -F &TZ | SUB-Rouan SP [LBeax
TR ST & CLAY, SATURA =
TED, WHITE (a-5Y ¥#/a)




Boring No.
Hole Size |5 P Xx 1IN,
Screen Size 2t~y x 9.bpe Mat'l S O PN
Casing Size 2 pa *L3vpMat'l Sed HOPYC

D- b A

SHEET 1

OF

1

Slot . 040"

Location Coordinates N 528§ L(7.5%

E 1 295 (o9-74

Filter Materials NaTrove -Saup

Grout Type

Geologist W.D. Adams"
Date Start A wey Za
Contractor W.ATR, /\W.T.D.

Sany ~ C22MemMT

Protective Casing & 7w x g~ TRea

Finish 2 Nov 81

Static Water Level

Top of Well Elevation B83.Y9 &#r mso_

Oriller P WRT-aGKT Drill Type emEZ -~ 55 . E-ow HSA
Depth SPT
Sketch [Feet) Sample Lithology USCS | (BL/FT?
®~1.SF7 [3AauD VF-F, KTz, S~ ANG | SP | 1+{
I
MOI:S‘T, 2 ?A«.c BRN
(e e '3/‘1“) Ry S +1&
3 Ay RATED] SP +
— $-L.SFr |SAMR VF - =Q~2,ANG/;"”
T\’, WHITE (LOYR & /L
sh Al r‘r‘o 1X-11.5F7 | SAND As ARoYE . sPp (e2+2
cam e LAl L5 -1¢.57r | SAND VF-—r QTz SUB-ANG TR op
A&; g T 2.5 g._‘rg:C:gAYkS'A‘r‘u?Amb S.’:,)
. 2 . V. DRK BRw LQY‘RLX
___% g é(? ODOR, /
e T ks
SRR
B e 1,
S pepe X
i Sl . 15




Boring No.

D-JQ4L R

Hole Size |Ser x 2N Slot %, OIE TN
Screen Size Q. Frr ¥xa2on Mat'l Scw 4§ Pye
Casina Size Qgpn *23vrMat'l Sow 4o Pye
Geologist W/ . BN . AnAms

Date Start A Noy £ Finish 3 Nev Za.

Contractor W A R. /WKIGHT TEcT.
Driller P. WRTEHT.

SHEET L oF A1

Location Coordinates A 5285 &U.<19

E J 295 384.273

Filter Materials "SSP Samnn

Grout Type Saun - CamenT

Protective Casing {, ra ¥ S77 LRen~

Static Water Level

Top of Well Elevation 35. 44 &r msi

Orill Type 8 z~n- HSA /CMj - 55

Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT?
R=1S5PT |SAND | VF-F QT2 SUB-Roump SP |3+
‘T‘K S & CLAT MCL_S"'
V. PAcE BRnN (1®YR ?/ca

ﬁv ! S-6.5F7 |SAND VE-F QT2 | ANG TR P | PG
- 4o )-lw( MTw, SATU‘(AT‘EZ)
}f,b"f_ ¢ 808 WHITE.
iE"f% % -;—A J.Q‘il.g As ABov E-)QOgO'K GRADES SP g+ LA
:‘,-.: { , * Fr FRoM MWHEITE Te V. PacE
St Brw (L®YR 7/3) Tc V. DK.
N A Gray (5 Y 3/L).
':):“\ - - _A R
RN B 15’-165_5 SAND VE-FQTZ | SuB-Reowd, ISP |a&+
N I Rt ' TR SCT 4 CLAY) SATURATED
e I (AN Y. DK. GRAY. BRN. (LAYR
/5.
R Il o
S Ml MR 15-

i
|




Boring No.

Hole Size LS /7T x T
Screen Size 2w x 9.6 Mat'l e HOPYCT
Casinag Size 2TN>73prMat'1Sepn 4oPve

Geologist

D- A ¢

SHEET L OFf

Slot gL

Location Coordinates N &2&% F7¢ .32

E L1 295 (54-777

Filter Materials "CP" fasrd

Grout Type JSand CEMENT

W.D. Avams

Date Start 3 Noy T
W-AR. /WTD,

Contractor

Driller

Finish 3 Noy B2

Protective Casing {oroyx ST LReN

Static Water Level

P. MRt RT

Top of Well Elevation 3, ,31 Br mse

Drill Type _CmE - 55 Qv HsA
7

Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
Q-1.5F7T|SAND VP -F QT2 SUB-ANG, P | 2a+2
""& Hvy /\’er ™R ORC‘}
ABNDNT 'PLNT FBR MceLIsT,
LT GRAY (L& YR 7/1Y,
3 Lo 5-6.SF7 SAND’ VF-F, QT2 ,SUB-ANG TR |SP 3+ 8
SpAlS Ay Hyy Moy \S'A’T‘u‘KAT‘Eb \u)HTT'E
AE__'A' ? :A_t Ld-(1GFy As ABQVE' ANG . P ’24).“_27
==K A 15+ As ABove . SA =~ —
BNZ| T =% AS ABovE, MPLED S SAND .
TRl Sl ver ik BUCKET. SP O N/A
At L RS
RN Bt SN
PR I S
|
|
I
|
p-16




Boring No. D= AL D

SHEET L

OF

1

Location Coordinates N

Hole Size IS Fr X TIN

Slot ®.0L0”

£25 773.33

Screen Size Qpw » Vb g Mat'1 Con o NE
Casing Sized oo x P3¢

Geoloqist

E L 29¢ 14¢.65

Filter Materials "SSP

Mat' 1 Serd YoPVC

Saad

Grout Type

W. D. Apams

SAND  CTMENT

Protective Casing

Date Start 3 MNev X

Contractor

W.A.R. /™. TD.

Finish 3 Nov 2.

benv x Ser TCRen

Static Water Level

Top of Well Elevation

Driller

P. WRTGHT

32.31 Fr mMSe

Drill Type CmE - T4°- e HsA
7

Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
&- L.SFT|Saud  VF -?)QT'"-’-, A/ve,) TR ST <P 1+4
Q. C—I_AY/ ARBNDNT PLNT FBRS
Moz st DARK @RAY (18R 4/ 1),

é‘ 7 ' 5 €-5PT" |No RecoverY, Pren. BR 5. NAR |37
~N —- S . - y
2| C (= e LR -LLSFT \Swn Ve -F @Tz, SUB-Ane TR SUT4 ISP | &

B o ‘;_-r CLAY, SATURATED V. DARK BRV

e it CLR'YR 2/2),
.:'j"~_:~_.- E \%\{\ 15‘1‘:‘.5?7' MIVF-'F' QTZ'SUB‘?OUN‘D)W ST SP S+
N N ks £ CLAY, SATURATED BRA
BN g LR YR 4R).
RS

NEES

] - 15




Boring No. D— 1 A

Hole Size IS 77 X BzIn SOt O, i

Screen Size 2 oy xQutrr Mat'l Scd HOoPYC

Casing Size 2 A3 Mat'l Sed HOPYC

Geologist W.D. ADAMS

Date Start I Nev T4 Finish L Aoy Be

Contractor W.A.R./W.TD.

Driller P. WRTGHT

SHEET 1l ofF 1

Location Coordinates N S24 C97.97

E L 29% 241-34

Filter Materials Navrecve Jand

Grout Type SANd = ComeyT

Protective Casing b ow xS TR

Static Water Level

Top of Well Elevation 4O.72 7 mMmscC

Drill Type cme -85 F-zna HsA

Depth
Sketch (Feet)

Sample

Lithology

USCS

SPT
(BL/FT)

b & 3
N

2.t
5y

A RYY] o) Pyl pzevaph P <

3
F
&

IR RN INE NN

Q- 1.5F7

5-t.SFr

L®-14.57

As-Le5FT

SAND QLATEY, SAND, VR - - eTZ,

\Ngt_g 'Rcu«b:b ~ 2<% g
cu\Y, M°tY‘) DK. RED. BRyY

(5= 3/(3) ovER $AD ) VE-F
m'(‘(/e ROUN‘A TR ScT iél.}
DRY ) LT GRAY (L8 YR /1),

Sa_@} w= F)@FTZ) ANg. TE 0B -
AA.G..)"I“P\ ST # C.LAY} S$AT~
URATED , WHTTE -

5_33~__'_t_>) YR —-F’QTZ Ifu‘g-mc To Sv3-
ReCMD ) TR LT £ CLAY | SATLR-
ATed BRN (1R YR §/3).

Sand vE - M QT2 SUB -ANG T S¢B-

]

Pou'JD) “I'R SCT € LAY SATUR-
ATED, DK. GRAY. BRv (2.5Y

%fa).

sS<

G

d+6

Q '{—_L(;

<+ 5

7+9




Boring No. D- A4 1 B

Hole Size S FT X ¥rwN Slot ©,050"

Screen Size2rzwn x 9.er Mat'l e HOPYC

Casing Size 2 ©nXx23rrMat'l Sen Ue PV

Geologist - D. Abams

Date Start 2. Noy &2 Finish AN«y 72

SHEET  { or 1

Location Coordinates y £2&5 &AL .81

El 293 §77.45

Filter Materials AMATIYE SAaawd

Grout Type Sand CE=EMENT

Protective Casina L oy X 51T TRcA

Static Water Level

Contractor

Driller

W-AR. /[ \wTD

Top of Well Elevation 3¢. L4 7+ Msc

P. AWRTLGHT

Drill Type

emE -55 ; 2-

o~ HRSA

Sketch

Depth
(Feet)

Sample

Lithology

USCS

SPT
(BL/FT)

j

> T3 1Y IR

<15

SURFTACE
- [.Ser

5-¢.5Fr

L&®-11.5FT

15-1¢.5Fr

g&\_@ ,CRAYEY | SAND , VF-M QT?./
WE L 'Row«pc..bl v L5 Y S
£ CLAY MetsT, REDDIIH - TEL
(7.S'Y'R W/J))'Rcm: LAY,

OVER .Siwb VR -F QTZ  WELlc-
REUNDED -71 ST o2 CLA7"R
O’RG) MCJ—STI BLACK.,

S,cwn NF-F Tz, ANG TR ST

$L1-AY) S‘ATURA'FED LT GRAY
48 YR '7/1).

Sano, YR -F QT2 SUB-ANG ~ 0%
ST g CAY Lte7. en So.
CeHESLONE J'A‘?‘L?Am
BrAck (2-5 YR 2/®).’

s._D VE- F,QTz SUB-AnG Te SYR-
%u D, ~ lo /~ St ¢ SLAY, Leose

SATUrATED, i OB |V, ‘1)
GRAY. Boal CLw YR 137950

~

Sc

3+5

3r45

7~ 487

A+ 7

B-19




Boring No. D - 44 C

Hole Size 1S¥r x 1w Slot ©.0L0"

Screen Size 2en x L ber Mat'1Scu HoPyc

Casing Sizel2ew »7.3vr Mat'l Scudeo Py

Geologist \W. D:- ADAMS

Date Start 2 Nev 82 Finish 2 Alev B2

SHEET yi of 1

Location Coordinates AN 525 577.0(

E 4 292 (70-&7

Filter Materials NAToyE SAnd

Grout Type Sawn C=nazwT

Protective Casing (o ooy X 2 TRew

Static Water Level

Contractor W.AR. /W.'TD Top of Well Elevation 34 .G = MSL.
Oriller P WRLC&GuT Orill Type CME 55 s Z1n HSA
Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
&-1SFT SAND | NF-F | RTZ | SUB-Ana T $p x+L
Sug ‘Rownlm SLT § CuaAy,
SATURATED | 11 YEUL. 'E'zu
C D (25 Y /4"
P 5-6.57T | SanDd STLTY. $Aad,
4 —2, ~“D VR LT CQ'I‘Z} $P- 2+5
s hle & SUB Round, ~ Lo s g ecay | sm
cﬂ“ % SATURA‘T‘C)I BLACK (2-';\/;/52)‘
A IF-.”4 1&-11 57r Sawn, SEerTy . Samy vi- P, QTZ SP- | ftv+L5
E}; E:? 3“‘_ SUB~ROUND ~ lC7/ SitT d C&AY Sm
\ & ::g"\"fks.\u TR CRG, SATU RAT‘ED/ S,
‘:‘\ -~ A ObGR V. DK GRAY, BRA/.
DR g-z (LQY"{ 3/2).
S T2 L5-16.57r | Swp vE-F ) @2 SUB-RoUND TR [P | ST6
e D ST q CLAY  SaTuRA T'Eb
AR ey Se. odor TR . OR &,
BRN. (1® YR 4/3),
ij'l":".i

B-20




Boring No. \D" H b

Hole Size 15 T x Btn Slot ©o.0ic”

Screen Size 2ew X 9.4 pr Mat'1 & O C

Casing Size 2o~va2.3er Mat'l Sy Yo PVC

Geologist W. D. QAbAams

Date Start 2 Ney B2 Finish 2 Moy 22

Contractor W. A."R./w.‘l‘:'b.

Driller P WRTGHT

SHEET L oF 1

Location Coordinates N S§285 (oY, 39

= 1L 29% "760.¥C

Filter Materials NaTcve Savd

Grout Type faup ComoaT

Protective Casing bow x E&=r TRcw~

Static Water Level

Top of Well Elevation 24 P33 PT M<O

Drill Type CmE -~ £s7» F-an HLA
7

Depth SPT
Sketch (Feet) Sample Litholoay USCS | (BL/FT)
-1 ST A, NE-M QT2 ANG, DRY, sP | §+6
RoaDd FL L.
é a T~(-.5FT S'ANol VF—Fl Q‘l?‘ ANG Te SevB- gy o) srg
f? 3 ANG  SATURATED , TR SLT ¢
X @ CLAY) GRARY (L®YR §/1),
5 . An L&~11.577| SAND, SECTY . Span VF ~F, ]TZ, sp- | TFE
A:'al-};"* A ___‘ SUB-ANG, ~ IS ‘L ScT ¢ CL | sm
%’", g _z..,‘-"'/ ¢ oS Y Reots, TR SH. FRAGS
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APPENDIX C
LABORATORY METHODS AND FIELD QUALITY ASSURANCE

C-1.0 ANALYTICAL RATIONALE

No method for qualitative or quantitative determination of any specific
analyte is applicable to all samples, but, when possible, a EPA approved
method was the method of choice. If there was no FPA method or if it was
inappropriate due to the nature of the sample, a method from Standard

Methods for the Examination of Water and Wastewater by the American

Public Health Association was used. Lacking an appropriate methodology
from these two sources, methods were either obtained from scholarly
publications or were developed in the WAR laboratorv. In some cases, two
or more similar accepted methods have been consolidated to produce
higher-quality data from the samples being examined. In all cases,
quality control assurances were incorporated into the analyses to

evaluate the quality of data produced.

The remainder of this appendix will either cite or describe the methods
used to obtain chemical data during this investigation, and outline the
quality assurance/quality control (QA/0C) procedures directly relevant to

the Eglin AFB Phase IIb survey.

C-2.0 SAMPLING INSTRUCTIONS FOR EGLIN AFR

Descriptions of sample containers, preservation methods, and holding
times are given in Table C-5. Sampling procedures are outlined below for

each analysis group.

C-2.1 PURGEABLE ORGANICS

This sample should come from the first aliquot of a bailer to preveant the
loss of any volatiles. Avoid excess turbulence {(e.z2., bubbling) when
filling these bottles for the same reason. Fill bottle to an inverted
meniscus, cap, and refrigerate immediately. A small convex Jdimple in the
top of the septnum indicates that the bottle is properly filled. There

should be no air bubbles present in the bottle, This sample is taken in




triplicate in 40 milliliter glass, screw-cap vials with Teflon™ septa.

Preservation is by refrigeration.

C-2.2 METALS

Metal samples from the wells should be from the first bailer (1 liter) to
minimize the amount of silt collected in the sample. Bottles should be
filled to the very top if dissolved metals are desired and filtration is

not performed immediately.

Filtration should be as follows:

1. Rinse a glass fiber filter with 20 to 30 milliliters of
0.5 N HNOj after placing the filter in the suction apparatus.
Discard the rinsate.

2. Rinse the filter with 20 to 30 milliliters of sample. Discard
the rinsate.

3. Filter the sample and return it to the bottle after rinsing the
bottle with deionized water,.

4. For membrane filtration, place the filter in the filtration
apparatus with the gridded side up and follow steps | through 3;
preserve the sample with concentrated HNO4 .

5. Samples must be filtered through the 0.45-micrometer filter for
analvtes to be considered dissolved. Filtration through a glass
fiber filter reduces '"binding" of the membrane filter but may

not be needed for samples with little turbidity.

After filtration, preserve metal samples by adding 2 milliliters of
HNO5 per liter of sample. Mix thoroughly and check the pH by pouring a
small amount of the sample on a pH test strip. If the pH is not less
than 2, add more HNOj. Refrigeration of preserved metals samples is

not necessdary,

C-2.3 ORGANIC CARBON
Fill the sample bottle completely to ensure sufficient volume if sample

is to be filtered. The filtration procedure is the same as that for




metals except 5 N HyS0, is used for rinsing and concentrated

HySO0, is used for preservation. These samples require refriger-

ation.

C-2.4 OIL AND GREASE

Due to the nature of analvte, do not fill sample bottles completely.
Bottles are l-liter amber glass with foil-lined caps. Preserve oil and
grease samples by adjusting the pH below 2 with concentrated HCl and

refrigerating the sample,

C-2.5 PHENOLICS

Do not fill bottles completely in order to leave room for spiking pur-
poses. Preserve with concentrated H3PO, (using disposable glass
pipets) to a pH <2. Add 1 gram of CuSO, per liter of sample.

Refrigerate after acidification.

C-2.6 TOX
The procedure is the same as that used for purgeable organics e:cept the

sample is taken in duplicate.

C-2.7 PCBs/PESTICIDES AND HERBICIDES

Use l-quart glass jars with metal or Teflon™-lined caps for PCB/pesticide
samples. Take care in sampling surface waters to prevent inclusion of
excessive amounts of silt and debris disturbed from the bottom at the

site, Preserve these samples by refrigeration.

C-2.8 pH AND SPECIFIC CONDUCTANCE
Meters were standardized daily in the field using solutions prepared in
the WAR laboratory. Back-up meters and solutions were available at all

times 1n the company vehicle on-site.




N

C-3.0 ANALYTICAL OUALITY CONTROL

All field sampling and quality control spiking was performed by WAR. All
sample analyses, with the exception of TOX, TOC, and phenolics, were
performed by the WAR laboratory. TOX analyses were performed by Harmond
Engineering, CHoM Hill tested for phenolics, and TSI determined organic
carbon. Each of the above organizations maintains a strict quality
assurance/quality control (0A/QC) plan which is outlined in a separate
document. These 0QA/OC documents were not appended in this report due to

thair length.

Accuracy of analytical techniques is assured by strict adherence to the

methods listed in Tables C-1, C-2, and C-3 and outlined in Methods Des-

criptions 1 and 2. Integrity and representativeness of the sample are

assured by sampling procedures described in Appendix A-2.0. A check on

analvtical quality control was provided by duplicating a minimum of

10 percent of the samples in each analysis lot. Additional samples were
. collected to provide for spiking 10 percent of total phenolics, organo-

) chlorine pesticides, herbicides, and PCB samples. Samples for TOC, TOX,

metals, oil and grease, volatile aromatics, and volatile halocarbons were
not spiked. Duplicate and spike samples were labeled in such a wav that

the analytical laboratory could not identify them. Results of duplicate

and spike analyses are shown in Table C-4.




Table C-1. Analytical Chemistry Methods for Water Samples, Eglin AFB

Parameter Method
pH* EPA 150.1
Specific conductance¥* EPA 120.1
Temperature* EPA 170.1
Organic carbon EPA-415.1
Total organic halide EPA 450.1t
0il and grease EPA-413.1
Phenolics EPA-420.2
Herbicides Analytica Chemica Acta 131:307
Organochlorine pesticides/PCBs EPA 608%*%*
Arsenic EPA 206.2
Cadmium EPA-213.2
Chromium EPA-218.2
Cobalt EPA 219.2
Lead EPA-239.2
Mercury EPA-245.1
Nickel EPA 249.2
Selenium EPA-270.3
Silver EPA-272.2
Zinc EPA 289.1
Purgeable organics EPA 624

NOTE: EPA = U.S. EPA "Methods for Chemical Analvsis of Water and
Wastes,'" March 1979-Method number.

*Performed at the time of sample collection.
tInterim Method, November 1980, EMSL, Physical and Chemical Methods
Branch, Cincinnati, Ohio 45268,
*%EPA = EPA '"Methods for Organic Chemical Analysis of Municipal &
Industrial Wastewater," July 1982-Method number,




Table C-2. Analytical Chemistry Methods for Soil and Sediment Samples,
Eglin AFB

Parameter

Metnod

Pesticide/PCss

01l and grease

Herbicides

EPA/COE - 3-307 and

EPA Sed - 198-207, lau-183,
651-732, 210-219Y Modified
EPA Sed-739

Analytica...Modified (see Table C-1)

EPA/COE

EPA "Chemical Laboratory Manual for Bottom Sediments and
Elutriate Testing," EPa-905/4-79-014, March
1979a-Central Regional Laboratory Methods Number.

Plumb, R.H., Je. 1981. '"Procedure for Handling and
Chemical Analysis of Sediment and Water Samples,'
Technical Report EPA/CE-81l-1, prepared by Great Lakes
Laboratory, State University College at Buffalo,
Buffalo, New York, tor the U.S. Enviroanmental Protection
Agency/Corps of Engineers Technical Committee on
Criteria tor Dredged and Fill Material. Published by
the U.S. Army Engineer Waterways Experiment Statioun, CE,
Vicksburg, Mississippl




Table C-3. Elution Pattern of Organochlorine Pesticides/PCBs and

Organophosphate Pesticides from Florisil

Percent Ethvl Ether in 200 ml Petroleum Ether Fraction

6% 15% 50%

-BHCs Endosulfan I Endosulfan II
Heptachlor Dieldrin Endosulfan sulfate
Aldrin Endrin Malathion
Chlordanes Endrin aldehyde
Heptachlor epoxide Methvl parathion
DDT-R Ethyl parathion
Mirex

Methoxvchlor

Toxaphene

PCBs

Sources:

Federal Register. 44(233):69504. Mondav, December 3, 1979.
EPA Method 608.

EPA. H.E.R.L. 1979. 'Manual for Analytical Qualitv Control
for Pesticides and Related Compounds in Human and Environmental
Samples." Research Triangle Park, NC. Revised.




Table C-4. Results of Past Duplicate and Spiked Samplcs (Page | of &)
Month/Year
Analvte Sampled Dup 1 Dup 2 Spike Conc. % Rec.
Phenolics 11/82 <1 l 11 108
11/82 3 5 55 93
11/82 6 8 28 101
2/83 <1 <1 14 66
2/83 6 7 11 71
2/83 <1 3 29 a7
2/83 <1 <1 55 103
2,4-D 11/82 <3 <3 1.4 35
11/82 <3 <3 7.2 89
11/82 <3 <3 1d.4 78
2/83 <3 <3 - --
2/83 <3 <3 -- --
2/83 <3 - 74.9 93
2/83 <3 - 143 87
2/83 - -- 6.8 41
2/83 <3 -- 10.3 63
Silvex 11/82 <2 <2 2.3 91
11/82 <2 <2 11.6 100
11/82 <2 <2 23.3 86
2/83 <2 <2
2/83 <2 <2
2/83 <2 - 124 96
2/83 <2 -- 241 92
2/83 <2 -- 21.7 81
2/83 2 -- 21.6 82
TOC (mg/1) 11/82 <1 2 - -
11/82 156 201 - -
11/82 90 73 -- ~=
noc (me/1) 2/83 24 21 -= --
2/83 15 15 -= ~--
2/83 16 11 -- ~-
2/83 28 26 -~ ~-
01l and srease 11/82 <5 < - -
(gravimetric, mg/l) 11/82 <5 <95 -~ ~--
[1/82 <5 <5 -~ ~=
2/83 <5 5 -~ --
2/83 <5 7 -- --
2/83 <5 <5 -~ --
2/83 <5 <5 -~ --




Table C-4. Results of Past Duplicate and Spiked Samples (Page 2 of 4)
Month/Year
Analvte Sampled Dup I Dup 2 Spike Conc. % Rec.
Aldrin 2/83 ND ND 0.3 74
11/82 ND ND 6 103
Endosul fans 2/82 ND ND 0.3 78
-BHC 2/82 ND ND 0.3 65
Dieldrin 2/82 ND ND 0.5 73
Endrin 2/82 ND ND 2.0 73
Endrin aldehvde 2/82 ND ND 0.4 45
DDT-R 11/83 ND ND 0.6 >90
PCB (Aroclor 1243) 11/83 ND ND 70 91
Toxaphene 11/83 ND ND 50 92
Chlordane 11/83 ND ND 16 109
-BHC 11/83 ND ND 6 107
TOX 11/82 <50 60 - --
11/82 <50 <50 - -=
11/82 140 120 - --
2/83 <50 <50 - --
2/83 <50 80 - -
2/83 <50 <50 - --
2/83 <5 <50 - --
Purgeables 11/82 ND ND - -
11/82 ND ND - --
11/82 ND ND - --
2/83 ND ND - --
2/83 ND ND -- -
2/83 ND ND - -
7/83 ND ND - --
7/83 ND ND - -—
7/383 ND ND - --
As 11/82 <10 <10 - --
11/82 193 256 - --
2/83 <2 <2 - --
2/83 <2 2 - --
Cd 11/82 7 3 - --
11/82 2 | - -—
2/83 0.2 <0.2 - -~
2/83 1.1 0.7 - --




Table C€-+. Results of Past Duplicate and Spiked Samples (Page 3 of &)
i Month/Year
Analvte Sampled Dup 1 Dup 2 Spike Conc. % kec.
. Cr 11/82 <10 <lu -- --
11/32 9u 89 -- --
2/83 <2 <2 - --
2/83 <2 <2 -- --
Co 11/82 <10 <10 ~-- --
11782 59 60 -- --
2/83 <5 <5 -- --
2/83 <5 <5 -- --
Pb 11/82 25 <25 -- --
11/382 29 <25 - -
2/83 <5 <5 -- --
2/83 <5 <5 -- --
Hg 11/82 <2 <2 - -
. 11/82 <2 <2 -- --
- 2/83 <U.2 <0.2 -- --
2/83 <0.2 <0.2 --= --
Ni 11/82 <10 12 -- --
l1l/52 bY 73 -- --
2/83 <2 <2 - --
2/83 <2 <2 -- --
Ag 11/82 <1 <1 -- --
11/82 <l <1 -- --
2/83 <0.5 <0.5 -- --
2/83 <0.5 <U.5 -- --
! Zn 11/82 50 20 -- --
11/52 90U 70 -- --
2/83 lu 20 -- --
- 2/83 20 20 -- --
2,4-D 11/82 ND ND -- --
(Sedinent) 11/82 NU NDL -- --
Silvex 11/82 ND ND - -
(sediment ) l1/8Y ND ND -- --




Table C-4. Results of Past Duplicate and Spiked Samples (Page 4 of 4)
Month/Year

Analvte Sampled Dup 1 Dup 2 Spike Conc. % Rec.

Oil and grease 11/82 <200 <200 - -

(Sediment) 11/82 <200 <200 -- --

(mg/kg dry weilght)

DOC {(mg/1) 7/83 71 69 - --
7/83 42 42 -- --
7/83 71 54 -- --
7/83 57 49 - -
7/83 55 69 - --

Reported in ug/!l unless otherwise noted.

ND = None detected.

c-11
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METHOD DESCRIPTION 1
PKOCEDURE FOrR THE FLORISIL CLEANUP OF ORGANOCHLOKINE
PESTICIDES/PCBs IN WATER, SOLL, OR SEDIMENT EXTRACTS

Introduction

A full-scale Florisil cleanup of an organic extract serves a twofold
purpose: (1) removal of highly pigmented, polar, oily, or acidic
compounds; and (Z) separation of compounds which interfere witn each
other in the analysis by GC (primarily the Chlordane~-DDT group and the
Dieldrin-Endrin-Endosul fans group). The former can be accomplished using
a scalea-down version of this cleanup it the sample extract is not too
heavily loaded with contaminants. However, the latter is dependent upon
the specific absorption capacity of the Florisil, and the amount used has
to be calculated according to this activity. The lauric acid value is a
measure of this absorption capacity and can be used to determine the
required amount of Florisil needed for the separation (see
Standardization of Florisil).

Procedure

. Prepare the chromatographic columns by placing a small piece of glass
wool 1in the bottom of the tube and slurry packing the Florisil charge
with petroleum ether or hexane.

2. Add 1 to 2 centimeters of anhydrous NapSO, to the top of the
column and drain off the excess solvent used in packing, but leave a
small amount to cover the NapSO, cap. Discard the eluate. Place
Kuderna-Danish concentration apparatus equipped witn a 10 milliliter
receiver under the column.

3. Tlatroduce the sample extract with a transfer pipette into the
NasSQ, on the top of the column. The sample should be introduced
witn the smallest volume of solvent possible, but be sure to rinse
the receiver vessel containing the extract and add this to the column
also. lhis rinse can be used to rinse the walls ot the column above
the sulfate layer as the sample elutes into the column,

4. As soon as the sample has completely eluted into column, pour the
tirst elution fraction into the reservoir of the column and elute at
5 milliliter/minute (see Table C-3 tor the elution pattern ot
organochlorine pesticides/PCBs from Florisil),

5. When the last tew milliliters of th2 first traction have reached the
sul fate layer, remove the Kuderna-Danish apparatus and place an ompty
apparatus under the column.  Pour the next fraction iuato the reser-
voir and continue the clution., In eluting the last fraction, the
column way be allowed to go to dryness. NUTE:  The tlow may be
stopped brietly to change Kuderna=-Danish apparatii.

6. Concentrate the various tractions with Macro-Snyder column technique

to <S milliliter. Make to volume with isooctane and analyze by GC.
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METHOD DESCRIPTION 2
METHOD FOR DETERMINATION OF OKGANO-CHLORINE PESTICICGES,
PCB's, PRIOKITY POLLUTANTS IN SOLL AND BOTTOM SEDIMENTS

Accurately welgh out approximately 50-10U grams (depending on the
moisture content) of sample in a porcelain crucible which has been
suitably cleaned. 1If a dry soil sample, transter directly to a
pre—extracted Soxhlet thimble. Rinse the crucible and spatula used
in transferring with a portion of the extracton solvent and proceed
to step 3. If the sample is a bottom sediment or very moist, decant
off the supernatant water before weighing and mix well to obtain a
homogenous sample. A representative sample should be weighed, but
large rocks, sticks ard other extraneous material should not be
included. It it is difficult to obtain a representative aliquot,
duplicate or triplicate analyses should be conducted and averaged for
more accurate results. A second aliquot of approximately 10 grams is
weighed in an aluminum weigh dish for wmoisture determination,

For sediment samples let the weighed portion air dry for 24-72 hours
and then add a 25 g portion of anhydrous soaium sulfate to remove the
remaining moisture before transferring to the extraction thimble.
Atter mixing the sample and NajpSO, let it stand covered for

15-3U minutes. Then transter the sample to the thimble and wipe anv
remaining sample into the thimble with a plug of glass wool. This
glass wool can then be used as the cap in the thimble. Rinse the
crucible and spatula with a portion of the extraction solvent.

Place the thimble in the extraction apparatus (Soxihlet) using care

not to spill any of the contents into the reservoir area. A small

plece of glass wool at the entrance to the siphon tube will prevent
it from being clogged by aay spilled material.

Join the extractor to the receiver, which contains 200-30U ml of
50:50 Acetone:Hexane (nanograde) and several Teflon boiling chips.
Reflux at 55°C for 4-8 hours (more time is needed for clay-like
soils).

Filter the extract through anhydrous NayS0, into a Kuderna-Danish
concentrator equipped with 3 10 ml receiver., Rinse the extraction
thimble with approximately 50 ml of fresh extraction solvent and
tlush through the siphon tube. Filter this rinse into the K-b
apparatus also.

Concentrate the sample to <5 ml and perform a Florisil cleanup on the
extract,

sources: LPA "Chemical Laboratory Manual for Bottom Sedimeats and

tlutriate Testing,"” EPA-905/4-79-0Ul4, March 1979, KL Nos.
195-207, 144-183, 651-732, 210-219,.

EPA, '"Manual of Analytical Methods for the Analysis of

Pesticide Residues 1n Human and Environmental Samples,"
h.L.R.L./ETD, Contract No. 68-02-2474, Revisea: June 1977,
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WILLIAM D. ADAMS HYDROGEOLOGIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Adams has experilence in the geohydrologic monitoring of hazardous waste sites,

geotechnical evaluation of power plant sites, and assessment of environmentalj
impacts of surface mining operations. He supervised the construction of ground-|
water monitoring wells for both the environmental survey zad the decontaminationi
studv of the Alabama Armv Ammunition Plant. He recently completed work at Langley!

Air Force Base in Virginia, where he was responsible for installation and sampling:
of monitoring wells at several locations suspected of contamination. He also
supervised surface water and sediment sampling at this base. Mr. Adams also has
participated in geotechnical studies for Soyland Power Cooperative's new cval-fired

power plant and itn power plant siting studies for the Tampa Electric Companv. He
has served as hydrogeologist on deep sewage injection well construction projects
and on the construction and testing of water supply wells. Other experience

includes studies of coastal processes near inlets, coastal zone management, pumping
station siting, and the geologic history of lakes.

Education

M.S. Geology University of Florida
B.S. Geology University of Florida

Professional Societies

National Water Well Association
Florida Water Well Association

Publications

Adams, W.D. 1976. The Geologic History of Crescent Lake, Florida. Master's
Thesis. University of Florida, Gainesville, Florida.

Mehta, A.J., C.P. Jones, and W.D. Adams. 1975. John's Pass and Blind Pass--
Glossary of Inlets Report. Florida Sea Grant Program.

Mehta, A.J., W.b. Adams, and C.P. Jones. 1975. Sebastian Inlet--Glossarv of
Inlets Repe-t. Florida Sea Grant Program.

Wa'ton, Todd, and W.D. Adams. 1976. The Capacity of Outer Inlet Bars to Store

Sand. In: Proceedings of the Coastal Engincering Conference, Honolulu,

Hawa't.
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ROBERT D. BAKER, JR. CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

sr. Baker has diverse experience in analyzing environmental samples for various
organic constituents., Examples of his work include:

o Gas chromatographic (GC) analysis using FID, ECD, NPD, FPD, and Hall ZCD;
and high pressure liquid chromatographic (HPLC) analysis using variable
wavelength UV/visible, fluorescence, and electrochemical detectors; and

o Developing and testing methods for analysis for determining trace levels of
organic contaminents in pesticide industry wastestreams which included,
among other analysis, detecting phenolics and volatiles using GC.

In work related to other pesticide manufacturers, he reviewed and assessed
processes for more than 200 compounds. Using plant operating data, he identified
possible impuritlies introduced via raw materials, by-products created from sida-
reactions, and potential contaminaticn from various solvent media, This work
ultimately led to development of pretreatment technologies.

Mr. Baker modified existing methods of analyzing for DDT in natural waters.
Modification was necessary to meet extremely low detection limits with rigorous
quality control, because of low concentrations mandated in drinking water
regulations. He validated a proposed haloether analysis method for Battelle. To
accomplish this, he conducted GC analysis on and assessed resulting data for spiked
samples of wastewater and distilled water.

Other types of analytic work by Mr. Baker include:

o Analyvzing natural water {river and lake) samples for organics for backgrouad
EIS data for projects in Georgia, South Carolina, Alabama, and Florida;

o Developing improved techniques to accurately measure volatile hydrocarbon
levels in soils in Virginia;

o Analyzing fish tissue for hazardus waste contamination in blinded samples
with better than 90 percent accuracy on duplicates and controls in Alabama;

o Using HPLC to verify methods for analysis of 16 polynuclear aromatic hvdro-
carbon compounds and two benzidine compounds for wastewater matrix from
sites in Ohio; and

o Using HPLC to develop methods and analyze for hazardous (munirions) wastes
from sitas in Louisitana and Texas,

Educatton

B.S. Chemistry Northeast Louisiana University

Professional Socletles

American Chemical Society
American Association for the Advancement of Science
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CHARLES R, FELLOWS CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experlence

Mr. Fellows 1is responsible for WAR's water chemistry laboratory. He oversees the
laboratory operation, scheduliang and coordinating the flow of samples through the
lab, and maintaining the quality assurance program. He 1is familiar with the
COE/EPA procedures for the collection and analysis of water and sediment samples.
He has also contributed directly to lake restoration projects by determining the
hydraulic and nutrient loadings from seepage into three Florida lakes. He has
established seepage monitoring programs and was a co-author of a report to the
Corps of Engineers on nitrogen and phosphorus loading characteristics of the Lake
Conway ecosystem,

Education

M.S. Water Chemistry University of Florida
B.S. Biology Eckerd College

Publications

Co-author of Interim Report on the '"Nitrogen and Phosphorus Loading Characteristics
of the Lake Conway, Florida, Ecosystem." Tech. Report A-78-2. U.S. Army
Corps of Engineers Waterways Experiment Station, Vicksburg, MS. 4l pp.

Author of "The Signiticance of Seepage in the Water and Nutrient Budgets of
Selected Florida Lakes.'" Master's Thesis. University of Florida. 1978
(unpublished). 14U pp.

Co-author of "Seepage Flow into Florida Lakes." Water Resources Bulletin, August
1980, 16:635-641.

Co-author of "Fertilizer Flux into Two Florida Lakes via Seepage.'" Journal

Environmental Quality, 1981, 10:174-177.

Co-author of "Nitrogen and Phosphorus Dynamics of the Lake Conway Ecosystem:
Loading Budgets and a Dynamic liydrologic Phosphorus Modgel.'" Final Report,
U.S. Army Corps of Engineers. Waterways Experiment Station, Vicksburg, MS.
1979. (in press).
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. JERRY A. STEINBERG, Ph.D., P.E. WATER RESOURCES ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant Experience

Dr. Steinberg is an environmental engineer specializing in defining pollutant
. traansport. He has studied water quality in lakes and rivers as well as in
confined and unconfined aquifers throughout the southeast.

He has conducted studies of nonpoint source pollution which included field
monitoring, loads projections, and control recommendations. He performed a
comprehensive appraisal of groundwater quality data for the sole source Biscayne
Aquifer, a significant geohydrologic resource. His analysis (among other
| factors) contributed to recent designations of areas protecting groundwater.

In a study of groundwater contamiantion, Dr. Steinberg conducted well monitoring
near freshwater lakes in Florida. Impacts of land uses on groundwater quality
and pollutant movement were determined,

In Dade County, Florida, he performed a study of groundwater contamination from
disposal of a proposed hazardous waste. Wells were sited and 1installed,
sampling dir2cted, and results interpreted. Evidence of pollutant movement
beyond property boundaries was shown; however, hazardous coanstituents did not
migrate far in the aquifer. Mitigation recommendations were made.

d Dr. Steinberg has conducted numerous briefings before citizens groups, technical
committees, and political bodies regarding cause and effect of pollution in both
groundwater and surface waters.

For the U.S. Army, he conducted field studies of dispersion of munitions wastes
in surface waters. For the Corps of Engineers, he collected water quality data
and pollutant dispersion of data in Apalachicola Bay (FL).

Dr. Steinberg is curreatly an officer of the ASCE Hazardous Wastes Management
Committee, and recently played a key role in developing a policy statement |
I concerring proposed Superfund legislation. l

Education

( Ph.D. Environmental Enginecring University of Florida
M.SL.E. Water Resources Englneering Vanderbilt University

| B.C.E. Civil Engineering Vanderbilt University
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JAMES H. SULLIVAN, JR., Ph.D., P.E. ENVIRONMENTAL ENGINEER
WATER AND AIR RESEARCH, INC.

- Relevant Experience

Dr. Sullivan 1is an environmental and chemical engineer experienced in water
resource studies and 1in environmental inventories and assessments. He has
managed the physical systems portions of over 25 interdisciplinary inventory and
impact assessment projects over the past ll years. Physical systems include air
quality, noise, water quality, hydrology, geohydrology, etc. These projects
have been at various locations throughout the United States.

Dr. Sullivan has diverse experience in the environmental engineering aspects of
toxic wastes. He has directed several studies of the water quality impacts of
munitions wastes for the U.S. Army. His work included field monitoring, data
analysis, development of statistical analysis methods, and interpreting

elaborate biologic and bioassay data. He has also performed 1investigations
involving the disposal of various industrial solid wastes in Kansas, Tennessee,
Florida, Mississippi, and Texas. This work 1included determining the

environmental impact of existing waste disposal practices followed by the
development and evaluation of alternative control methods.

Expert testimony has been given by Dr, Sullivan on many occasions. He has

testified as witness for both regulatory agencies and permit applicaants (in

different 1lastances). Among 1issues adjudicated were stormwater vrunoff from
. agricultural lands, water quality impacts of aggregate mining, and wastewater
' discharge ilmpacts on receiving streams.

Dr. Sullivan also planned and managed a study for an industrial firm to
determine the extent and impact of deleterious sediments on water gquality in a
tidal embayment. The work plan called for investigation, evaluation, and
recommendations for corrective action. The study, which was part of a court
settlement, required that the results be reviewed and agreed to by both industry
h and regulatory persoannel. This was accomplished.

Education

Ph.D. Environmental Engineering University of Florida
M.S. Environmental Engineering University of Florida
B.S. Chemical Engineering Georglia Institute of Technology

Professional Registrations

Registered Professional Engineer in Florida.

Publicattions

Author and co-author of publications in water chemistry, potable water
treatment, wastowater renovation, and environmental ilwpact assessment.
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APPENDIX E
SAFETY PLAN

E-1.0 GENERAL

The safetv plan presented herein gives guidelines for basic safetv pro-
cedures and equipment utilized by WAR during the course of the IRP
Phase II survevs. Samples collected during the Phase II survevs are
tvpically environmental water and sediment samples as oppesed to
hazardous waste samples and normally do not require unusual levels of
personnel protection, Detailed procedures and equipment required to
minimize exposure to specific hazardous wastes or conditions requiring
higher levels of protection are beyond the scope of this plan.
References are provided from which waste-specific information on

equipment and procedures can be obtained on a case-bv-case basis.

E-2.0 INFORMATION REVIEW

Prior to initiating the Phase Il survey field work, the Phase I records
search is reviewed in detail to identify hazardous wastes or conditions
that mav be encountered at each site. Available toxicological data on
materials suspected of being present at the sites are reviewed to
determine if the base level of personnel protection outlined in

Section E-5.0 is adequate. Hazards such as the presence of highlv toxic
or lucompatible chemicals, toxic gases, radioactive material, or
explosives may require more extensive precautionaryv measures than the
base level of protection. Safety hazards requiring special attention are
addressed on an individual basis using appropriate assessment methods,

and equipment and procedure recommendations given in the EPA Field Health

and Safetv Manual (EPA, 1980) and the EPA Safety Manual for Hazardous

Waste Site Investigations (EPA, 1979). Hazardous conditions can be

clarified or confirmed on preliminary site visits.

E-3.0 MEDICAL MONITORING PROGRAM

The person responsible for the Phase II survey field work will determine

whether a medical monitoring program is necessarv, based on results of

the information review. If hazard levels are judged high enough to




warrant this procedure, all field personnel will participate in a medical
monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field Health and Safetv Manual (EPA, 1980).

E-4.0 FIELD PERSONNEL INDOCTRINATION

All field personnel will be informed by the project field supervisor of
required safety equipment and procedures prior to on-site work. Subjects
covered will include personal safety gear, general and site-specific

safety prucedures, and incident notification procedures.

E-5.0 PERSONNEL PROTECTION GEAR

The foallowing ittems will be provided on-site for all field personnel:
o Tvvek® disposable coveralls,
o Rubber boots,
o Rubber gloves,
o Hard hats,

o FEve protection (safetv glasses or face shields).

Hearing protection (disposahle ear plugs) will be provided for all work
in the vicinity of the flight line or other noise hazards. Cartridge-
tvpe respirators will be available on-site for protection against inhala-
tion of dust or vapors. If strong vapors are encountered, respirators
will be utilized to facilitate evacuation of personnel and equipment from

the site until the situation can be assessed or corrected.

Personal equipment described above will offer adequate protection for
most situations encountered during the course of the Phase II survey
field work. When conditions are identified that require a higher level

of personal protection, the EPA Safetv Manual for Hazardous Waste Site

[nvestigations will be referred to for guidance.

FE-6.0 SAFETY PROCFEDURES

Hard hats and eve protection will be worn when appropriate, as directed

by the project field supervisor., Protective clothing (boots, gloves,




and coveralls) will be worn at all times while working on-site.

Coveralls will be changed a minimum of once daily.

The project field supervisor will consult with the base environmental
coordinator or other responsible contact regarding site-specific hazards
prior to entering sites. Specilal procedures for entering and working at
particular sites will be clarified and conveyed to all field personnel,
Examples of areas requiring strict procedures are active runways or

taxiways, fuel handling or storage areas, and secure areas.

Prior to any drilling or digging on the sites, USAF Form 103 must be
routed to all applicable base organizations for a clearance review.
Circulation of this form is required to avoid contact with uanderground or
overhead utilities, conflict with base activities, or breaches of

securlty,

Additional safety procedures will be implemented, if warranted by the
information review or conditions encountered at the site. Site-specific
safety procedures will be based on guidelines given in the EPA Field

Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

E~7.0 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

As a wmininum, the following emergency phone numbers should be available
on-site:

l. Ambulance or medical assistance,

2. Base fire department (or other if off-site), and

3. USAF contact for project.

After contacting appropriate emergency services, or in nonemergency
incidents, the USAF project contact should be notified of the incident or
dccident so that 1t can be aealt with according to base policies and

procedures.,
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APPENDIX F
LIST OF ACKONYMS
AFB Air Force Base
AFFY Aqueous film forming toams
cm Centimeter
cL /1 Chloride per liter
Ccob Chemical oxygen demand
LOC Dissolved organic carbon
EOD kxplosive Urdnance Disposal
\ FAC Florida Administrative Code
FUEK Florida Department of Environmental Kegulation
FLA Food and Drug Administration
HPLC High performance liquid chromatography
IRp Installation Restoration Program
ms 1 Mean sea level '
ug/kg Micrograms per kilogram
ug/l Micrograms per liter
mg/kg Milligrams per kilogram
mg/l Milligyrams per liter
b Outside diameter
OLhL Occupational and Environmental Health Laboratory
ppm Parts per million
PCB Polychlorinated biphenyl
rve Polyvinyl chloride
QA/YC .Quality assurauce/quality control
Tsl Technical Services, Inc.
TOC Total organic carbon
TOA Total organic halogens
USAF United States Air Force
EPA U.S. knvironmental Protection Agency
uses U.S. Geological Survey
umhos Micromhos
VUA Volatile aromatics
Vot Volatile halocarbons
WAK Water and Alr Kesearch, Inc,
F=1




